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cause is faihue. The best of swords will ! The Blade .—The main consideration is 
yield to excessive strain; but it they fail the blade, its length, shape, sectional form 
upon slight impact with any substance they and temper. As any sharp "weapon will 

, j pierce, they may be re- pierce, but without proper sectional form i 

garded as weapons made to look like swords: will not cat effectively, and cutting beiiv. 

tor sale, etc. etc. the prime factor in sword effect, we make 

the sectional form the first matter to in¬ 
vestigate. 

The accompanying illustrations of cross 
sections of sword blades show the best, the 
indifferent, and the worst forms for cutting: 


S1V0RDS: THEIR MAKE, WEAR, AND 

CAUSES OF FAILURE. 

BY JOHN C. KING. 


f| 




should cleave or 


it 


We must first ask and answer the question 
—What is a sword ? A steel weapon to cut, 

pierce, and parry. This triple action re- I A sword we select for consideration is the 
quires exceptional potency in the form and \ ordinary cavalry sabre of the British service, 
the temper of the blade, so that it is to J Besides the blade, we shall have to consider 
these two last-named material conditions of the form and materials of handle "uard 
a sword we must look for efficiency, or the and scabbard. ’ 6 ’ 
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Fig 1. Form of Sword generally used by Cavalry. of Oliver Cromwell’s Sword. Fig. 3 .- 

«niy- Fig, 4—Cavalry Sabre best adapted for work. Fig. 6 —Section of English Woodman’B Axe. 

Presentation Sword. Fig. 8.—Radiating Power of Sabre from Horseback 
Cutlass often 

MO tlmea. 


Section of Cavalry Sabre In Use in the British 

Fig. 6.—Infantry Officer’s Sword. Fig. 7.— 
, . Fig. 9, Toledo Rapier of Sixteenth Century. Fig. 10.—Sword or 

pi V* ifZ Ta I *. ™ d0VOld of Btren ^ th - n Z- 12—Piece of Machine-made Steel magnified at Its fracture 

18 '~ Main and Second Plates of Elliptic Spring before bolting. Fig. 14.-Ditto, when bolted together. 
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which will be explained in detail. The cuts 
effected by a sword on any yielding sub' 
stance are either chopping 

As we are now considering straight blades 
with points only curved about the width of 
the blade, we may compare the force of the plained, 
blows of an axe with that 


into action, is said in answer to the objec¬ 
tion to the obtuse edge, which would make 

a soft sword that would bend if much of the 
surface steel were ground away. This will 
be demonstrated when tempering is ex¬ 


short to reach a crouching foe a yard away 
from the course of the horse on the near 
side. For cavalry a sword half a foot 
1 o nger won Id m ake a in or e effect i ve 
Its power is augmented in the 


or drawing cuts. 


weapon. 

. . i charge and 

need not be diminished in defence, at which * 

of a sword ; the No. 7 is a section of a blade which maybe the better soldier would not long accommo- 
one, expending a thousand or more blows seen used for presentation swords, but mostly date an antagonist by parries. Fig. l shows 
on a massive tree butt, without needing to without the middle fullers, so that the the form of sword now generally used bv 
be freshly ground, and rarely failing in the writing and devices may more easily be cavalry; it will be seen that it is not quite ‘ 
true temper and keenness of its edge ; and displayed on the blade. It is not suited for straight along the back to the point, which 

the other, having to give a few desultory actual warfare ; very few presentation is a defect, more especially for a long*sword 

blows, mostly upon a yielding body, and too swords arc. The diagrams of the relative circles formed 

often failing. A sword may be regarded as No. 10, with a beaded back, is met with in by the turning the wrist in presenting the 

an elongated axe, as an axe may be viewed armouries, and, with two fullers at the back back of the sword to guard a cut wilisliow 
as a section of a sword blade, with the of the blade instead of the beaded back, is that the adverse cut has no axial leverage 
addition of an “ eye ” for the handle fixing. the sort of hanger or cutlass used by seamen offered to its force in a straight sword • but 
The section of an English woodman’s axe 1 in the old wars of this century. There has on the curved blade the user offers a leverage 
(Fig. 5) shows a form for effective work on been nothing better devised for the navy. out of the straight line at the point just as 
hard wood. This illustration of an axe is No. 11 is a section of a blade sometimes much as the circle, b, shows is the curve 

described in “Technics of Forestry ” in the seen in use where price determines form deviation of this sworel. The wrist has to 
“ Journal of Forestry,” by the present writer, and finish. It is heavy, and not so strong sustain this strain in guarding a cut on the 
It will be noticed that the sharpness of this | as if it were to be properly fullered. Its blade near the point. It has been urged 
axe, shown by the part ground to an edge, obtuse edge would have little penetration in that a slightly curved blade produces an 
to the angle E, is keener than four of the six cutting. No. 9 is a sectional view of a six- oblique entering cut into any object but 
sword edges shown by the illustrated cross teenth century Toledo rapier. It is intro- angles of cuts are always determined by the 
sections of swords. The sharpening shows duced here, as reference will be made to it angle of surface presented to the sword, 
the hollow formed by the grindstone to E, under the head of tempering. The business part of a sword ma y he 

E roducing a faint angle; this is technically No. 4 shows section of a cavalry sabre reckoned from the point to p, the centre of 

nown by woodmen as the “ eth ” of an axe; best adapted for work. From the edge to percussion, both for cuts and thrusts. If 
this is left prominent for a special purpose, the “eth” E is more acute than any except the point in cutting meets an unyielding 
causing the chips to flick out of the cleft of the cutlass, No. 10 ; from E to s, forming substance, the breaking strain is thrown on 
the tree being felled. about three-eighths of the total width, is only the cutting edge at p, and by gradations of 

The blacksmith who “lays an axe,’’ as , slightly hollo\v; the “fullers ” are narrow j points of concussion back to p, the strain 
steeling it is termed, mostly has a technical from s to B. This is a reliable form for on the edge is thrown on the blade back to 
mastery of his craft; he does not blame the rigidity for piercing and strength for cutting o ; but the concussions of edge of blade, 
steel or the coal if failure sometimes results, penetration, with least risk of breaking or back from p to o, create a cantaliver strain 
but adapts his coal, and works his steel to bending. along the back of the blade from p to o, due 

suit his purpose. Why, we may ask, are ; Fullering.—It seems paradoxical to lessen to the momentum of the weight of the blade 

swords as reliable as axes'! the bulk of a thing, making it lighter, yet from those contact points. Now, breakage, 

The use of a sword is more exigent. Much making it stronger. But it becomes plain apart from faults in tempering, results from 
may depend upon a sword parrying without upon reflection that it is the surface form the sudden inertia after sudden motion ; 
bending or breaking; for a thrust to pierce, which decides the strength. A form which that inertia is increased by the edge not 
or a stroke to cut; life, command, even a presents portions of its surface edgeways being able to cleave through the objects it 
nation s destiny may be involved by failure. Las edgeway strength* A gun barrel will 1 strikes, hence the necessity of a keenness of 
We have dwelt on this comparison as our serve for illustration* Regard the inside of edge to diminish risk of breaking. For 
experience extends to the making and using this as two deep fullers as of a sword blade, thrusting, a curved blade springs under the 
of both tool and weapon, and it enables iis joined, making a circle, the strength of impact more than a straight one, and lessens 

to point out explicitly that the sectional surface shape becomes obvious. Compare the force of penetration. The diagram (Fig* 
shape of many sword blades do not fulfil tKe strength of a gun barrel with the 

P ur pose of this weapon in warfare. strength of the same weight of a rod of 

Of the many varieties of sword blades in solid iron; thus it will be understood that 

use* we select for illustration seven of the narrow channels fullered into the blade at 
leading types of swords f to indicate their 

value for cutting and resistance to strain by 

drawings of sections at the middles of the five narrow fullers in the strong or wide best attained by the 

blades. # ^ part of the blade. The fullering of most saddle by V-shapc 

* x?* . e cava * J 7 sabre in general use blades extends only for three-fourths of their pommel and cantle. 

in the British army. r lhe u fullers to length, the back of the blades being shar- the animaVs move 
lighten and strengthen the sword are worked I pened the other fourth of the length, 

by swages,” or “top and bottom tools,” at The Springing of a Sword Blade,— The 
the anvil, and by being generally too wide springing of a blade and its resilience is a 
and too deep leave only a thin shell of steel merit to a limited extent only, 
between them* This destroys the rigidity sword yields from straight to curve under 
and mars the stability of the blade, causing strain, the better for the user of the sword, 

the sword to yield to a curve at a hard It must be obvious that a blade which bends 

thrust, and breakage to follow; for it to slight pressure, however perfect its resi- 

mustnot^ be lost sight of that this bending lienee, is a defective form of blade for 

easily is insipient breakage, more surely so cavalry sabre. A pliant blade, if struck on 

in a hard tempered blade than a soft blade, a hard substance, with its surface nearly in 

Inis will be made obvious to the reader the same plane as the orbit of the stroke* 
when tempering is referred to. 

The inclination of the bevels of the cutting 
edge is less acute than the woodman’s axe” 
and would not cut through the collar of „ 
coat or the head piece of a bridle. In fact, 
the edge is thicker than a new plough 
“coulter,” which has to cleave through stony 

ground in the front of the ploughshare. ■ 

No. 6 is an officer’s swor 




8) illustrates tne radiating power of the 

sabre from horseback, s is the saddle cen¬ 
tre from which the stirrups should hang 

vertical, as the cavalry man works standing, 

his seat being only a contingent support. 

This steady level foot-bearing on stirrups is 

best attained by the stirrup being hung to the 
saddle by V-shaped stirrup-leathers from 

As the neutral axis of 

the animal’s movements is nearly central 
between the fore and hind legs at junction 
of the body, the soldier is less affected by 
the horse’s motions than if the stirrups are 
The less a I hung forwarder on the saddle. From s to T 

may be viewed as the extent of body, arms, 
and legs to be guarded; from t to h, the range 

of arm and reach of body, also the orbit of 

uards and parries; u to p, the sword from 

ilt to point in its sweep at cuts and effec¬ 
tive thrusts. A weapon six inches shorter 
diminishes the radiating power and range of 

cuts and thrusts and far-reaching parries, 
would glance from it, and in the attempt to | Every horse soldier knows that a cut or 

thrust short of the mark is perilous in 
combat. ; 

Steel of which Swords are Made .—We 
have not yet spoken of the sort of steBl of 
which swords should be made, assuming 
a Sword Blade, that good steel would be used in the manu- 

- facture of sword blades; nor is it of so much 
blade is best suited for modern reouirements consideration to a sword-smith, as is the 

shape, section, and length of blade, properly 
tempered, to the soldier. We therefore 
combine the matter of consideration of steel 
and tempering, in the hands of a skilful 


the back edge of the blade are the best. Old 
Scotch claymores sometimes show four or 




a 


■ 


pierce a moderately hard or tough substance, 
the pliant blade would bend instead of 
ieremg. The blade shown in section No. 4 
est fulfils all the requirements for piercing, 
cutting, and parrying. 

The Shape and Length of 
We assumed at starting that a straight 


a 


i 


_ _ (infantry). 

The two fullers, narrow and'deep, with a 

ridge between on each side, make a rigid 

blade, but worse for cutting than No. 3. 

“ It would be ground sharp before going | 


uiaae is nest suited ior modern reqt 
for cavalry; the length should be propor¬ 
tioned to the stature of the soldier, and the 
height of the horse on which he is mounted* 
The service patterns for cavalry are too 
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smith, under one heading. Here arises the what sort of steel he is working, and how 
5 lent of the forger, who can make and I its tempering should be modified. Here we 

rimer the blade which will either cleave can appreciate the critical mental power of 
ton or silken floss; for this, the man who the worker, which is lacking in the action 
forges the blade should temper the blade to of machinery which aids his work, and too 
ensure success. If ignorant of steel working often is made to do imperfectly, though 
and tempering, a smith may make a good cheaply, what hand labour can do better, 
mason to look at of the best shear steel, The illustration of a piece of machine- 

vet it might not be so serviceable a weapon worked steel, Fig. 12, magnified at its 
™ better smith would forge out of old fracture, shows a grain quite unfit for sword 

barrel hoops, that process being blades, yet it is good steel spoilt by bad 
simply making your steel out of iron, weld- working, and is made into blades for swords, 
iag hardening, and tempering. As this hence their defectiveness in too many in- 
isa’ matter of the technology of iron working, stances. 

treat of it some future time: it 


strain and concussion 
With sword blades, tii 
hardening and tempering is necessary 
though a sword ' 

only incidental to 

loss a sword 

etlicicnt it is both lor cutting and thrill 
as has been previously explained, 
is necessary to get the diamond 

on the outside of the blade. 

Hardening mid Tempering Su'nrtl Jiftnb 
—There are other 

blades besides drawing 
bars ; as a bar of iron for the core, and tw 
thin bars of steel for the cutting edm: 
surfaces welded together, 
plan of old. In the United Service Mu 
Whitehall, London, is the sword used by 

) at the siege of 

s on it as if it 


over rough roadways, 
e reverse print! pic of 

: for 

may spring, that action is 

occasional strain ; the 
yields to a curve the 


more 

mg, 

Here it 
rain steel 


as a 


iron 


ways of forging swomI 


them out of .steel 


Tempering Sword ft lades ,—-We may here 
at once demonstrate that two distinct prin¬ 
ciples of tempering have to be adopted with 
steeHooIs or weapons to adapt them to the 
requisite power for resistance to strain 
required of them. For some purposes, the 
outside of the steel tool or implement con¬ 
sists of a tough layer protecting a more 
brittle-grained core. “{Springs ?? for road 
and railway carriages, for instance, have the 
brittle resilient steel protected by a sheath 
of tough steel, which does not impair the 
resiliency desired in such springs, 
done by tempering. Railway “springs" are 

about semicircular in shape before the 

weight of the carriage is put on them, when 
they are made to yield to a faint curve, 
nearly straight. Compare the work done 
by each of these many plates to a “ spring,” 
with the idle existence of a flashing sabre— 


and 


we may 

would take up too much time to detail its 

processes in this essay. A volume might 
te written on steel for swords; after all, 
it would be what sort of steel the smith 

converts Jit into—good or bad; for every 

heat he takes, every blow he strikes, every 
chill he gi ves, modifies the molecular struc- 

of the metal, making it better or worse 

. than when he began the job. We must not 
forget that smiths of old had to make their 
; steel out of iron during the process of 
; making the weapon. How few smiths— 

I especially where machinery supplements 
labour—forge and temper a weapon through- 
\ out; the division of labour is too often the 

i blight of earnest skill and the bane of 
t enterprising talent. The contractor, per- 
i haps technically ignorant of the proper 

ilifacture of a sword, and assuredly 
1 practically incompetent to know what it 
, should be for efficiency as a soldier’s weapon, 

| does not simply want to grind his work¬ 
s’ men’s “bones to make his bread,” but perils [ _ By detailing the simple process of harden- 
thenation’s welfare by producing worthless ing and tempering of “ springs” of the sort 
weapons, and, forsooth, something worse made up of leaves of steel for ordinary 

sometimes — a parliamentary committee carriages, it will explain what was advanced texture, and throwing a hot sword blade to 
which manages to screen the culprits and of two principles of hardening and temper- cool on the floor will do harm to the steel 
start the grinding game afresh. Wrong ing steel, and further elucidate some features by producing unequal tension of fibre in the 
begets other evils; the wasteful process of of sword-blade tempering which may be sides of the blade. A forged blade should, 
had Bword making finds its way into the new to the sword-smith as well as the as soon as clone, be thrust into charcoal dust 
“dunces’ dustholes,” as the Encyclopedias general reader, and interesting to the swords- or dry sawdust, or the ashes on the forge, to 
are not inaptly termed, when they assume man. Carriage spring plates are drawn out get cool gradually, by which its fibrous 
to describe the humble technics of toil, as thin as a knire blade at their extreme 
i For instance, they say sword3 are forged, ends, and they are fitted together so that 
tempered, set true, ground, etc. Contrac- each successive shorter plate in the series of tempering, two baths may be used for coolin 

tors swords may, and no doubt are, ground layers is more curved than the next longer or only one. We will describe both plans, 
after they are tempered—it comes cheap; one it fits against, as will be seen by the ! One is a brine hath, lib. of salt to a gallon 

but a sword-smith who knows his work sketch of a bow, or half of an ellipting of water, with three or four inches of oil on 

would grind his aword before he attempted spring, before it is bolted in the middle to the top—linseed oil is suitable—and the 

to temper it, and so ensure the temper being close the plates to a dead fit one against the brine water should be at KHT temperature, 

secure from injury by grinding. other. Fig. 13 shows the long main plate, The blade, with others, is put into a “ muffle ” 

l . Gorging Sword Blades. —This may be well which is about I h in. fainter curve than the or pipe packed with charcoal, so that they 
done by smiths without any other adventi- second plate ; this again is 1 in. less curve do not touch each other ; six 
ttous aids than the common forge and a than the next, and so on to the shortest eight at most, is enough in the mu file, ami 
suitable muffle for beating, for getting per- plate, which is only about half an inch this is put in a furnace and heated slowly 

granulation and fibre into the texture more curve than its longer fellow plate, till the blades are a bright cherry-red colour; 

• “u steel. A hollow fire is made, which These diminishing gradations of spaces be- one at a time the blades are immediately 
' cu ’ v 6rt of banked-up small coal and tween plates increase resiliency. Fig. 14 drawn out of the muffle, and plunged straight 
aahe^ at right angles to the nozzle of the shows the “spring” when bolted together, down through the oil into the brine bath, 
'Matron.’_ This is mostly done over pieces Here we have a tension on each plate per- and held immovable till the tremor of the 
1 - which form the core; these, when manently as long as the spring lasts, and bubbling of the water almost ceases. This 

out, leave the culvert for the steel, when in use it is often bent to a reverse is known by the tremor of the blade ceasin 
1 ™* a hoi low fire.” curve, and yet it springs back to its true to be felt by the hand that holds the tongs* 

down u tke Steel*—*' This is a very shape. Plenty of such springs have been in The blade has been in a sheath of vapour, 

t3,fy matter for a smith who has regular wear on vehicles for more than fifty and the oxygen of the water, it is .assumed, 

I in steel. The proper heats, and the years, and are still good* This success is has been drawn to the steel, or the carbon 
regular blows of the hammers and attained by first hardening the curved plates, outlie steel, and has crystallised the grain, 
start the jobs; then avoid any separately, by plunging them, when cherry- making it very hard; the aword blade is 

while the steel is only black hot, red hot, into water till cool, then passing drawn slowly out of its bath and laid horh 
hglrt taps that do not jar the grain or each plate into a “hollow fire,” so that the zontaily in the oil on the top of the water, 

flttol understood plate becomes black hot, and yields the restingthere'till quite cool; when seemingly 

Wl-Bmitha, For straight blades, the following tests: either to flare grease if cool it must not be thrown in a very cold 

IP*NJ of the steel to a concave curve on nibbed on it, or to make a piece of dry* soft place, but should for some little time longer 

Hi ^ necessary, to counteract wood give out sparks when rubbed hard | be kept at the same temperature in charcoal, 

« thinning the cutting edge, and against the edge of the heated plate, which sawdust, or ashes. This is hardening a 
the “fullers,” which bring the is then allowed to cool. This process sheaths sword blade. The final tempering is clone 

straight; ill is the plainest of work, the diamond grain of the plate in an enve- by heating to 5G0° Falir., which produces a 

experience and judgment* It lope of tougher steel, which prevents blue colour, and cooling the blade in water. 

doing this that the smith learns fracture of the plate, even under excessive This heating should be in a lead bath, so 


was a common 

serum 


Oliver Cromwell (Fi 

Drogheda* It has the mark 

had been struck by bullets in two places, 
fracturing the shell of outside steel and 
dinting the softer iron core under it, which 
is seen where the outer steel 
broken away; this makes it appear 
thus made* The perfection to which stvei 
is wrought ready for working into sword 

blades dispenses with this form of makin 
a tough blade, and the process of temperin 
is as simple as can be, bearing in mi ml that 
steel needs the thoughtful study of how to 
prevent sudden atmospheric action on its 
constituent fibres from injuring them during 
the coolin 


-> 


<T 


rv 


lure 


surface is 


as 1 


s is 


1 r 


b 


n- 


n> 


1 r 


making and 

while tempering. Such highly wrought 
mutter as heated steel requires adequate 
time for the expansion and compacting of 
its fibres. We know sudden chill will make 
it brittle as glass; slow cooling soft as iron; 
so proportional heat or cold will modify its 
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That sometimes plays at havoc with the work 

of God 

To drink the stain called Glory ! w 


grain obtains better form throughout; 
grinding should follow. In preparing for 




or 




of wood 
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that the thin parts of the blade arc not made 
hotter than the thick parts. The other plan 
of hardening is to have two baths, one of 
brine water, the other of liquid resin and oil, 
three gallons of lard oil to one of liquid 
resin, well mixed. The blade is operated 
the same way ; first, straight down into the 

brine water bath till the tremor imparted 
by its sheath of vapour has nearly ceased, 
and then drawn out and plunged straight 
down into the oil and resin bath till cool. 
Then heated in the lead bath as before* des¬ 
cribed till surfaced with dark blue colouring, 
then cooling in water, then packed in char¬ 
coal or dry sawdust. The smith who lias 
made the blade can tell if the hardenin 
should be at dark or bright cherry-red, and 
the tempering light blue, or dark, 
according to the nature of the 
ferring to the Toledo rapier {Fig. 9), quite 
three centuries old, a perfect weapon, the 
owner desired it to be made six inches 
shorter, without drawing down and re-tem¬ 
pering; the writer of this essay warned him 
that it would produce a soft steel point, as 
it would bring the core of the blade to 
the point by the process of grindin^ 
did so, and the weapon was soft pointed, 
though the grinding was done slowly in very 
cold water. 

The Sword Handle .—It may be a tan 
or a flat haft, to have the handle riveted 
to it. The tang admits of a better formed 
handle for grip and plug in the hand, 
regulation pattern handle is bad in form 


HOW I MADE A DRILL CHUCK. 

BY ELECTRON, 


An improvement in making a chuck of 
this kind would he to have the shanks of 
drills turned, and drill a hole in the lead 
when fixed in position. This would ensure it 
being central; and a set screw put throuGi 
one side, and bearing on a flat, tiled on one 
side of drill shank, would hold the drill fast 
A cup for holding the lead might be 
made as follows Get a brass tube about 
2 in. diameter and 3 in. long, turn the ends 
true on a wood mandrel, then make a cir¬ 
cular plate of brass, with a hole in centre to 
pass over screw of mandrel; tin the edge of 
plate and inside of one end of tube with 
soldering bit, making the plate a tight fit L 
the end of tube, and drive it in till level 
then solder round the outside of joint and 
clean of!’ with a file. 

If the tube can be got J in. thick, it will 
prevent the set screw in side of chuck wear¬ 
ing the lead. In drilling with the lathe a 
face plate should he made to fix on the end 
of the screw of loose headstock, to keep the 
work square. Fig. 2 shows this face plate: 
it should be covered with wood, to prevent 
damaging the points of drills. 


Soon after I became the possessor of a 
lathe, I found a want of an appliance for 
drilling holes above i in. in diameter. I had 
a few drills with square shanks, which had 

been made for use with a brace, but I had 

no brace, and the lathe had no drill chuck, 
nor had I in 


my possession any taps, or 
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Fig. I.—Section of Chuck. 
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chasers wherewith to make a screw to fit 

the nose of mandrel. 

I began to consider how I could overcome 
this difficulty, and in looking round, I found 
on i a brass cup, about 2 in. diameter, with a 

small hole in the end ; this was carefully 
The I enlarged till it would just fit on the nose of 

mandrel, but when pushed up to the end it 

and in roughing of the hand-piece, which was only ^ im in front of the end of mandrel. I promised in my last paper to give a set 
roughness is not perceptible through the I then got a piece of brass tube, that fitted in- 0 f Roman small letters or lower case as 
leather glove. )Ve again have to turn to side the cup, and cut a piece off, about U in a necessary pendant to the complete alpha- 
Oliver Cromwell s sword j the hand e and long; the headstock was then taken off, and bet of Roman capitals. These will he found 
guard, or hilt, are unique. I he sketch (b lg. set on its end, with the nose of mandrel in Fie. 34. Anv snecial comment nn H,«n 
2) shows the handle and outline of hilt, upwards, and the cup and tube fixed on ; seems 3 to be unnecessary 

The power to grip this sort of handle is one of the drills was then driven into a The student should, as soon as possible, 
manliest; tne ball end ensures the hold of piece of wood which was fixed on two commence working nn fhe Otrl UWKeVi 1*+! 

the sword at a swinging cut. The hilt supports so that the end of drill rested on ters, proceeding ifi the same way £ before' 

shows the same common-sense application the end of mandrel, and was fixed as nearly viz., outlining the letters first and after- 

01 a light impenetrable metal cover for the m line with the mandrel as it could be : the wards filling them in PTe <thnnM first nf all 

hand, the basket part being pierced with shanks of drill and mandrel were covered take up the capitals only, Fig. 35, and when 

small oblong oval holes, smaller than a with grease, and the tube and cup filled with fairly successful turning his attention to 

grain of com. It looks more serviceable melted lead. Fig 1 is the representation of the small letters, Fig. 36. Of course he will 

than ornamental, but a soldiers weapon a section of chuck, a being the brass cup, find these the most difficult work of all he 
withal. 1 and b the tube. 

The. Sheath .—The steel scabbard is an 

absurdity for real service by its weight, 

trouble of keeping bright, and annoyance \ 
in striking the next horseman when flyin 

about like the sweeps of a mill. It is 
a minor matter, but experience has shown 
the great service of leather metalled at 
the mouth; the sling-rings and points to 
take the wear of the spur and the ground. 

The soldier with this sheath is not so dis¬ 
tressed by the weight of his sword. 

Sword Belts .—The present double strings 
are a makeshift, and a bad one; a belt- 

frog, eight inches long, with a metal loop to 
take a spring clip at the back edge of the 

I stt-: r ?“ wh,« * 

th <>Shorter Fls ' i - F,ceHate1,1 ua “- th* X. 

... n r Va >p l’ ast ®. ned . to the saddle, On fixing the headstock, and revolving thoroughly practised, as it is in great de- i 

tn tlie „„,i 1 ‘ ,\ e ine 1 f. n0w fastened the drill, I found it a little out of truth, but mand in the sign-writing business, and j 

TnomftP^vSiJp 1 £ thata 8 V rir l lsl1 a dls ; by taking a little off one side, and punching must be done well or not attempted at all. 

ardhi?. a b ™ k - en r°S the lead on the opposite side, I got it at It is best to use a sable writer for prac 

f>a.rrv hia tnnl« wUB i° D v- soldier should true as such a drill could be got. I have rising “script’ 1 writing, and no previous 

wilt rmr.rt v*h’ a ehis horse^ carries drilled holes in steel, cast and wrought iron, outline should be allowed, excepting 

’ nriH 4,o Jn, him L 1C «. r V - 0U i| d ride and brass, a.nd although it has been in use straight line to work upon. The wrist must 
T^ho owniv? fa a or off his horse. for a Ion" time, it is very little worse. Of also rest comfortably on the mahl-stick, and 

roii^dprnfilp att I a ^ tmg e ? ur ? e > I don’t recommend such a drill the work done in a quick, bold, unhesitating j 

not ha fnnnrl t 1 nint D roo+'^ Urten j nCea t W1 1 fb ere may be many a beginner, who may be siderable time be practised with much ad- 1 

j 11111 teresting or devoid of in the same position as I was, to whom the vantage in pen and ink on some good 

hint may be useful. J| glazed writing paper, and afterwards on an 


SIGN WRITING AND LETTERING 

BY HENRY L. BENWELI. 

(Continued from page 2C0.) 


IT 


ei 


Rohan Small Letters—Old English Capitals 

and Small Letters—Script Capitals and 

Small Letters. 


has yet attempted, but he need only prac¬ 
tise their formation in leisure moments, and 
not force his hand or his patience. It will 
not do to neglect these Old English charac¬ 
ters altogether though, as once they can be 
drawn with precision, it is a comparatively 
easy task to learn how to form any of the 
ornamental and fancy alphabets and church 

text letters which he will eventually be 
called upon to paint. 

These lessons on forming the alphabet 
may appropriately conclude with a few re¬ 
marks on “ script,” or hand-writing letters, 
which are illustrated in Figs. 37 and 38. 
This is the ordinary writing we are all 
taught when at school, and is known in the 

|[t is much I 
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become complete 
master of them 


enlarged scale on 

Wha t man’s 
Kown ey's 

pressed drawin 

paper 


or 


7 


with the 


r 


GP 








O 




u 


l 


1 J 


4 


If" 






is 




I 


cases where 
this has been 


may 


■o 


in 




at once 


Fig. 31—Roman Small Letters, 
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/ 
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■> 
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Ml 


r 




4 


previously learnt at school, 
such a preliminary canter 






what experience 


i ■ 


■ 


1.1V 


1 


.¥ 


P 


M 




to 


Tlie hardest part of 
work, as far as 
is concerned, is now over. 
Specimens of five different 




t 




■ 


1 












the proper 


>K 


FT 
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Tig, 35. 
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■ft In 




endeavour to 


forms of letters 


■ 


(those most com- 


ln 


L 


7 


f 




■ 


■ 


monly in ti^e) 


A 


it 


1 


ill 


i 




* 




» 


have been given 
with the accom¬ 
panying instruc¬ 
tions. They are, 


chapters 












tools for a com- 


Fig. 36.- 


C 


L 




to apeak, the root and 
foundation of all other 

atylea and varieties (Ger¬ 
man text possibly excepted) 


care, the 


AO 


colours 


on 


i 


tog 


1 


I 


use at the present day, 


in 


arms 


a 
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1C 


sign ; also give a few 


* 37 
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Fig. 38. 
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In the original, or dry puddling process, Mr. Hall in the search for materials of 
grey pig iron is first refined on the hearth of sufficiently refractory character to with 
a rectangular furnace, or ‘‘refinery.” Coke stand the corroding effect of the flux, 
or charcoal is the fuel used. By means of : Finally alter thirty years of search, cast-iron 
oxidising agents, as basic slags, cinders, and plates backed with air spaces, with burnt 

hammer scale, and a strong blast of air tap cinder or bull dog for a lining, were 

directed down upon the hearth from inclined employed, and a patent w r as taken out for 

twyeres, the metal is decarbonised, and the latter in 1839. During the whole period 

white iron, in which the carbon is in the of Mr. Hall’s connection with the trade, 

combined condition, results. The refined “bull dog” only was used for “fettling,’’ 

iron is then puddled on the hearth of a and at Bloomfield I believe it is still cou- 

reverberatory furnace, whose bottom is lined tinued. Mr. Hall’s experiments cost him 

with oxide of iron. The metal being white, not less than three thousand pounds. The 

does not melt, but becomes pasty, and when roasting of tap cinder to make “bull dog” 

in this condition it is rabbled over the hearth was patented By Mr. Hall, who, from various 

in order to mix it with the oxide of iron, reasons (foreign to the object of this paper), 

and also with the hammer scale which is did not follow up the legal advantages that 

added to the charge, both basic materials, by he had in this respect, 
means of which, and by the action of the It is satisfactory to know that Dr. Percy, 
atmosphere, the impurities are oxidised out the ablest and most scientific and accurate 

from the metal. Finally it is worked up writer on the metallurgy of iron and steel, 

into balls, and hammered or squeezed, in accords Mr. Hall credit for his invention, 

readiness for rolling into bars and rods. In He says, “The merit of introducing ‘wet’ 

the later, or “ pig-boiling ” process, the pre- puddling or ‘ pig boiling ’ is ascribed, and, 

liminary and costly refining into white iron as I believe, with reason, to the late 

is not necessary ; grey pig iron, or a mixture Mr. Joseph Hall, of the Bloomfield Iron 

of grey with white, being used. The furnace Works, Tipton, Staffordshire; but that 

lining consists of broken slags, tap cinder, merit has been disputed, and in this respect 

hammer scale, and old hearth bottoms Mr. Hall has only met with the fate which 

The ^Pig-Boiling” Process_'Dry Puddling broken nji, ukile the. fettling consists of se,ems especially to have befallen the authors 

Process—Mr. Hall’s Experiments—Besse- “ puddlers' mine,” which is a pure red of every other improvement of importance 

her’s Process—Moshet’s Bath of Decak- hiematite, and of roasted tap cinder, or in the smelting and manufacture of iron. 

bonised Pig-Siemens and Siemens-Martin “ bull dog.” In these substances when Mr. Hall, whom I knew personally, was, 

Fo^Sram 11 ™ pB0CEB3ES Pbe3ENT Demand f use d, all rich in oxygen, the grey pig is undoubtedly, one of the most experienced 

T „ „„ 1 . ’ T • . ,1 . „„„„„„„„ „ immersed, and the carbon is thereby oxi- and skilful producers of wTougkt iron in 

In my last, I intended to commence an d i sec i 0 ut, the period of the boil coinciding South Staffordshire, and no firm in that 

account in this third article of the work of w ]th the complete oxidation of the carbon to county has enjoyed a higher reputation for 

that I may make a few remarks on certain upon the hearth, and it is then “ balled up * as I have been able to ascertain the truth, 

E eS ^pl 0r Ji e p a „w in readiness for tbe hammer * I believe that Mr. Hall was fairly entitled 

steel, which weie briefly touched on in my This is a very brief account of the process, to much of the credit which he claimed 

nrst paper. . , ,, T , . , and many details are omitted, but it will- for himself. 

bmee that was printed, I have received, sud j ce t 0 furnish a comparative idea of the A tone of evident disa 
through the Editor, a communication from a - tw0 met hods. 1 vades Mr. Hall’s book * I 

gentleman relating to the pig boiling pro- Somewhere about the year 1820, Mr. Hall’s sense of unrequited merit. We can well 

,II ’ ■ a ?° t c ^ 3 fl father was engaged in an iron-works, in understand this when he says, that “the 

chapter in the history of iron making which J r a litt]e earlier) about 1816) iron bottom ’ the trarte P ha3 P ceived the m bcn & t 0 f 

T wfn g nAlin tT5™ ’Jf^y,51~L e n t^ 6 f° r puddling furnaces, coated with oxide of them without any remuneration to the in- 
L™ - P ° a i6 Z °- the eS f ntl fj d f e r iron, or cinder, were substituted for those venter* 

made at the ^Tn E« of sand > originally used by Cort. Now Self-made men are apt to be somewhat 

smiths’ work^since e most reIders wiB nro meta k a PP are, \ tl y a s a perquisite, making realising on his own inventions, but he, 

pfw»i i f constitutes the bottom3 for the purpose . When he first his endeavours recognised. They were to 

steel in their various orrndes^hh-h charged a puddling furnace of the new type, some extent acknowledged by one or two. 

hi daily work d h h ^ the scrap mixed with the bosh slag produced Mr. Hall’s account was written at the 

5 13 as f0 n Tbe contents of the furnace literally boiled acloud, and his early 
claims for his\ate father the ment 1 of havirm the ^ where the puddler stands The pig-bdling process. Mr. Bessemer met with 

patent cinder, or S “bull do|” a refractory reso ) vad to abandon the work But this thousands of pounds before he could perfect 

Since it is probable that some of the readers aros ? m M r '. Halla ™ md ' , If a discovery, Mr. Bessemer's process could 

of Woek who may be interested in these 1 ron . 11 ? l i_ i *|i i I lltl G 1)6611 BUC C S» ^ _ i " r „ _ 

articles of mine do not know the essential refu f °? th ? P udd l e ^ bo3 b. e3 » ^hat will not patented the addition of spiegeleisen or ferro- 
method of operation of the process termed S° od P^ g iron yield ’ mth equally good manganese to decarbonised iron, and it is 

“pig boiling,” I will first very briefly note “T ? , . . f this which has rendered the Bessemer and 

the difference between it and the original + , Th 'P? ycar3 of experiments followed with open hearth processes practicable. Mushet 
puddling process s the ultimate result that any grade of iron allowed his patent to lapse for want ot 

F B 1 ' could be produced either from the bosh slag j funds, and others reaped the advantage of it. 

or from pig iron direct. Then follows an 
account of the difficulties met with by 


illustrations of specimen signboards and 
alphabets of ornamental letters and church 
texts, and concluding with some dodges and 
receipts of English, Continental 
can origin. There is nothing, therefore, in 
what has to follow, but pleasurable and in¬ 
teresting reading for the aspirant to sign¬ 
writing honours, and in perusing which he 
will be adding to his knowledge without 
auy apparent effort on his own part. And, 
moreover, he will always have in these latter 
chapters a handy boolc of reference, which 
he may fly to in any moment of uncertainty 
or doubt. Every nerve has been strained to 

exert and encourage the learner and keep 
him up to his task, and this branch of the 
painting art has been placed before him in 
as popular light as it could be, and it now 
rests with him and his indomitable pluck 
and energy whether he fails in his attempt, 
or blossoms forth into a respectable member 
of the sign-writing profession, and pocketing, 
as his weekly and easily earned salary, a £10 
note. 


a 


and Ameri 


SMITHS’ WORK. 

BY J. H. 

(Continued f,rom page 226 .) 


Iron and Steel 


p. 670. 


ipointment per- 

e smarts under a 


was under 
afforded a 


process 

failures 


*** 


The Iron Question,” br Joseph Hall, Hamilton 
Adams, & Co*, 1857- 


See ante . 
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To those not acquainted with the prac¬ 
tical difficulties of steel making, it may seem 
the simplest thing in the world to decar¬ 
bonise a bath of pig iron to that precise 
stage required for mild steel. But it is not so 
in fact; and more than that, the iron becomes 
rotten and “cold short," and worthless in 
the process. Hence, in the manufacture of 
all mild steels, the irocess invariably is, to 
first burn out all the carbon, and then to 
add the measured quantity required in the 
form of “ spiegel ” or “ ferro.” Besides, it 
so happens that manganese is as essential 

to the production of mild steel as it is to 
that of crucible steel. Steel, which before 
the addition of manganese would be abso¬ 
lutely rotten, is rendered malleable by such 
addition. It is not that all the manganese 
remains in the metal, but that it reduces the 
oxide which is the cause of rottenness. But 
for the addition of carbon and manganese, 
therefore, in the form of “ spiegel ’’ or 
“ ferro ” to the bath of decarbonised pig as 
originally patented by Mushet, Mr. Bes¬ 
semer’s invention might have been unknown 
except to students. Mr. Nasmyth’s inven¬ 
tion, for example (patent No. 1001, May 4th, 
1854), was in its essential method very simi¬ 
lar thereto, consisting of discharging a cur¬ 
rent of steam from a nozzle bent down¬ 
wards to the bottom of a bath of molten 
metal. For a discussion on the claims of 
Mr. Mushet, see several letters in Engi¬ 
neering , 1884, voL 37. 

It follows as a necessary consequence of 

the method of dry puddling, that iron so 
produced cannot be homogeneous, but that 
it will consist of iron with scale and cinder 
mechanically intermixed therewith. The 
processes of piling 


metallic oxide, as is done on the open hearth, The construction of this trap is simple, 
than by means of atmospheric air as iu the and well within the reach of any lairly 
Bessemer process. Bessemer steel is more skilful amateur, while iu the hands of a 

agitated, and occludes bubbles of gas much good workman every item will be “ plain- 
more readily than the Siemens open hearth sailing." 

and the crucible processes. Still, there are The writer has built many vehicles which, 
many things for which the Bessemer process upon inspection by his friends, have drawn 
will always hold its own, as tyres, rails, and forth such questions as “ Did you really 
heavy forgings for cranks and shafts. build it yourself 

In the early days of Bessemer steel wheels? 
making, many manufacturers abandoned springs 1 ” etc. etc.; and when the reply was 
its use after trial, as being untrustworthy “ No, I made none of these things,” it is to 
and treacherous. The fault lay partly in be feared that in some cases he fell consider- 
the material, largely, however, in the method ably in the estimation of the questioner in 
of treatment adopted, because the treat- his character of coach-builder, 
ment that secures good results in the working But no builder ever does make all these, 
of iron does not invariably answer with or turn out a vehicle all of which has been 
steel. Iron plates fail, and have failed over his own unaided work, 
and over again. 1 et such was the suspicion In the professionals’ manufactory there 
with which, until very recently, steel was are many hands employed in the construc- 
regarded, that the fracture of a single steel tion of the simplest form of vehicle, 
plate was invested with far greater import- The “ body maker ” is distinct from the 
ance than that of many plates of iron. So “ wheeler,” the smith quite a different in¬ 
great has been this prejudice that steel has dividual from the painter, the painter from 
been sold under disguised names—as homo- the “trimmer,” and so on through the long 
geneous iron or homogeneous metal, and thus list of hands. 

found a market, where, as steel simply, it But wc are going to do the work of most 
mi^ht have failed to do so. of these men ourselves. We shall buy our 

livery branch of manufacture demands its ; wheels and springs ready made, and, having 
own special grade of steel, and the readiness procured these, hope to have to call in the 
with which steel of any required grade can aid of the local blacksmith only iu the case 
be manufactured is one of the chief reasons of a part of our ironwork, and some workers 
why its use has become so general. The may even dispense with his assistance, 
grade of steel suitable for ship plates and To my mind coach-building possesses a 
bridges will not serve for ships’ boilers, nor peculiar charm for this very reason : that 
for cannon, nor shells, nor for rails, nor tyres, there is so much variety, and one has to till 

nor tools. so many roles, being, alternately, carpenter, 

It does not follow, however, that because smith, painter, upholsterer, and saddler, 
steel is so widely used for purposes to which But we must get to work without further 
wrought iron was formerly applied that there delay, and the character we shall first 
is no longer any demand for the latter. It assume is that of “ body maker.” 

The sketch is perspective. Fig. 4 gives 

the reader a fair idea of what we are about 


Did you make the 
How did you make these 


squeezing, tilting, ham¬ 
mering, and rolling, expel the major portion, 

but not all of the scale and cinder. The I was only in May that Sir James Kitson told 
larger the number of reheatings to which the members of the Iron and Steel Institute, 
the iron is subjected, and the greater the that with the enormous expansion of the 
amount of work done upon it, the more free, purposes to which steel is applied, there has 
other things being equal, will it be from followed a multiplication of the many spe- 
these impurities which are mechanically in- cial purposes for which iron is needed. Iron 
termixed. bbb iron has more work done will never replace steel for rails and tyres, 
upon it than b b, and this again than b, or hardly for ship plates or for bridges, or for 
merchant iron. But the best iron cannot be guns ; but for chains, cranks, boilers, and 
wholly freed from scale, and every reheating for the innumerable purposes of the smith, 
costs more money for fuel and labour, in the form of rods and bars, it will hold its 

Herein consists the superiority of mild steel | own for an indefinite period, 
that it is fused , and, therefore, freed from 

■ scale. 


to construct. 

It represents the body proper, and con¬ 
sists of two sides (Fig. 9), front board (Fig. 
II), and flooring. 

To save space, we shall assume that the 

worker is supplied with the necessary 

materials, merely describing them in the 
directions for building. 

The two sides and front board are of elm 
or walnut, aud the shape and dimensions 
are indicated in the drawings, these, of 
course, referring to finished work, so that 
allowance must be made accordingly when 
selecting the timber and sawing it out. If 
the wood is of even thickness it should be 
chosen about I-J- in. thick, which, when 
cleaned up, will be of the right substance. 

The upper and lower edges of the sides are 
bevelled to suit the angle at which the sides 
are pitched, so that when in position they 
may be horizontal. 

The front board (Fig. 11) is of the same 


THE “BATTLES LEX” CART. 

BY OPIFEX. 


Another point is, that it is more difficult 
to obtain large masses of iron sound than 
masses of smaller size, because the amount 
of scale present is a cumulative quantity, and 
the difficulty of sound welding increases* 
No such difficulty exists in steel, ingots of 
which can be made of 100 tons weight. 

The Siemens and Siemens-Martin 


Good Qualities of 14 Battlesden ” Cart—Body 

—Sides and Front Board—Floor—Alter¬ 
native Method of Fixing Floor— 11 Fixing 
up ” Body—Stays—Materials for Floor 
and Sheckle Stay s—P ainting and Joint¬ 
ing—Pieces to Extend Seatage—Angle 
Pieces — Supplementary Sides —Falling 
Footboard—Method of Fastening Board 
—Shafts—Cross Bar or Transom—Fixing 
of Shafts — Sockets — Springs — Iron scantling as the sides, and is secured to 
Sbeckles—Springs—Axle—Wheels—Wings them by four long screws at each end, the 
-FixingW!Ngs-DA3HBOArd-Mountings- scre whead S being countersunk below the 

of Wheels—Treatment of Ironwork— surface, the countersinkings to be after- 

Painting Inside of Body—Upholstering wards filled with putty coloured to suit 
Back Rest—Cushions—Holes in Floor— shade of wood. 

Perforated Rubber Mat—Linoleum on In* The floor is fixed to the sides by means 
side of Falling Footboard. of screws inserted at the proper angle, at 

least four to each board and heads counter¬ 
sunk, an overlength of about half an inch 
being allowed at each end to form a small 
bead along the edge of the bottom and front 
board of the trap. 

An alternative method of fixing the floor 
consists of placing a ,f slip" in the internal 
angle, to which the boards of the floor are 
screwed ; for detail, see Fig, 19. 

If this mode be adopted the floor of the 
cart will be flush with the lower edge of 


open 

hearth processes are growing in public favour 
more rapidly than the Bessemer. The reason 
is this, that immediately the Bessemer blow 
is finished and the spiegeleisen has united 
with the decarbonised metal, the product 
must be emptied at once into the ladles for 
casting. But the metal may be allowed to 
lie in a molten condition for an indefinite 
period on the open hearth. The Bessemer 
process is completed in about twenty minutes, 

and must not exceed that period ; the open I For a good, useful, commodious, and light’ 
hearth process is not completed for seven or running trap, I know no better than the 

eight hours, and may be allowed to continue u Battlesden }I cart; the family to which 

longer. If on testing, therefore, the chemi- it belongs came first from Croydon, from 
cal and mechanical properties of the metal which town they took their name* But 
are not precisely what are required, there is the old “ Croydons w multiplied scr fast that 
tune in the latter case for making such many of their descendants changed their 
modifications as are deemed desirable. Be- patronymic, and during the process of e\ T o- 
sides this very valuable power of control Iution they have in a great measure altered 
over the ultimate product, it is considered their appearance also, the “Battlesden" 
better to deoxidise the metal by means of \ amongst the number* 


The Work Magazine Reprint Project (-) 2012 toolsforivorkingivood 









































200 


Battlesden ” C ^ r . 


f < 


[ Woik — J uly 27. 1889, 


the sides; thus the body will lose a little 


be flush with the under surface of 


across 


more than 


inch in depth. It will also about 6 in. ; 
lack the finish furnished by the bead before inch 
mentioned; this might, however, be 
garded by some as an improvement. 

' In “fixing up" ‘ 


these are to be fixed,with stout 


an 


(see sketch and Fig. 18). 

■ i i ■■ m > ' 


screws 


12 , are of £ 

in. walnut, etc., slightly tapered toward the 

- the body in the first curved and upper portion, and are made to board are to be attached to the inside" of 
instance great care will be called for in , assume the slight outward bend by means body at points ‘ 
order to pitch the sides at the proper angle of four stays (Fig. 13) which 
with the floor, and also that the boards of 


re 




UI X 




spring hooks 




about 2 in. from the top of 

the reader may ask, 

” This falling board 


are of half 


the sides. 




is 


iron, 1 in. 


wide, £ in. thick, and 


this to be done 1 


is 


the latter 

To ensure success in this matter it 
will be well to 11 tack ” the several 
tions together 
stays, or 


may be quite square to the sides. 

ii •m « 


to the body by 


a 








cured in position 


por 


by chains, which 


by means of temporary 


It is 


across the top and 
bottom, or by having the body stay 
Fig* p 14, first made ; this 

quality, half-round iron, 14 in, wide 
1 “thick 1 - v - ^ 

at Figs. 14 and 4, the former showin 
the dimensions and angles, the latter 
indicating the position; this stay is 
■secured to the body by three bolts 
through each side, and by five bolts 
through the floor, two of w 


are 


to 


on the inside of 




is 


pass through 


square mortise holes 




m 






board ; but there 






are various 


CT 




the 


ml 


we 




reader to choose 
Having co 

turn our attention to the shafts, 
may be of lancewood, hickory, American 




re 


f rom 


or i 


are 


also to secure the hind step, 
two the block and back spring. 

Fig. 1. 




and 


the timber merchant ready bent, and 


ly oen 
and as in 


See 




The first, third, and last board in the 


to 


ning 

be selected free from knots 


floor, counting from the front, should 
be of sound ash, the sheckle stays, etc., 
being bolted through those portions; 
the other boards should be of well- 
seasoned red deal; and all, 

exception, being 1 in. thick, finished 




or 


the shafts is 11 ft., 6 ft. from the point 
to the cross-bar or “ transom,” and from 
the point to the end socket 5 ft. 

The transom 


w 


one 


Bac k Elevation of * ‘ Battlesden ’' Cart. 


is in 


the case of the board at the extreme 


sound ash about 2 in. square, which 
' i from shaft to shaft, and is a most 
important item, as it supports the whole 


back, to which the hind step, stay, 
etc., are secured ; this should b 
thick finished work 




upper 




e of ash 15 in. 


3-in. piece at points about 9 in. from 

j back and front by two small bolts, and to vehicle m front, serves to connect the 

entary sides by four stout inch shafts, and to it also the 

screws through each stay 

i « 1 1 - . * 

sunk—w 


in 


part 


an 


is 


1111 




steps are at 


. be paid to 

painting, jointing, etc., as so much depends 

upon following them, especially at this point 


tadied. Figs 


10, 15, and 22 explain the 


:n, upon 




shafts, and 


cause the wood to assume the required out¬ 
ward bend. 


steps are secured, and also the arrange 
meet by which the body 

Fi 


in our work 


is hung. Fig. 22 


The next items are 


the 


pieces wnicn give The supr 
additional width to the “seatage” of the to the" 3-in. 

trap, and to which the supplementary sides by 


secured represents 


the step 


are 


ig. 15 


the 




s c rews 


one end 


in 




Fig. 2,—The ,f Battlesden ” Cart: Side Elevation. 


. (Fig. 12) are fixed. These are of ash : the di¬ 
mensions are indicated at Fig. 

shape, position, and method of securing are 
represented in detail at Fig. 23. — 

secured to the body by strong 2£-in, screws 

well countersunk in the sides, "and placed 
about 6 in. apart. 

To further strengthen the atta< 

SitJ 1 of^n Ti7 ?Kf ed n 5*“*? adopted, then" the j better ^TdeS oflhis 

from U end, 2l t‘dSu "U“d I SS& SuAEF* “ d *"***“* be ‘ 1 Tlle ° hJt 


eventually r 


16 is the front sheckle, which is se 
cured to the floor of the cart by two bolts. 


17, and the ; by a brass bead, etc. 




rii m 

ill 




be cut sufficiently large to allow of 


are 


i 


a rubber tube washer (Fig. 7) 




m- 


secures it in 


is to be treated in the same way as the ends ! the socket, 
of the floor and front board, 
tinue the bead: 


Fig. 10 being a side elevation with section 


so as to con 


most 


ts are fixed to the body at the 
means of square sockets (Fig. 8), 


i 


j. 


. or £ m., the lower i back by 






The Work Magazine Reprint Project (-) 2012 toolsforworkingwood 






ft 


Work—July 27,18S9. J 






r. 














Ficr. 3. 


Fig. 


I 


I 


I 


I 


■ 


■ 


I 


i i 


I 


i 


i 


i 


* 


i 


* 


Fis. 10 
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Det ^oaDle^ a l3 t f e8 Skeckle ( 2 ). Fig. 4. -Perepectiye View of Body. Fig. 5.-Dashboard and Mounting. Fig G.-Spring 

2S Sk ifflE* 8 r slla « Socket ( 2 ). Fig. 9.—Shape 6nd Dimensions of Sides (2). Fig. id.M ethod of §3£ 

Mmoe an d D iKES !*!. £*' “-£ on ® 0d / Stay. Fig. 15—Under Plate for Front Step (2). Fig. 16.-Front Shackle (2) Fig it! 

Spring and Axle Fig 21 — Falllnc Footh na^rt 1 *" fi 6 ^' te ? £P* ™’ — o lt6maMTe Mothod of Fixing Floor. Fig. 20.—Method of Clamping 

SMRm fflS- «£vSSZL SfSs fit 1 ’ 2l 4 * 4 ^ 8Cale - Fi&8 ‘ * * 12 ' 17 ' 21 > “ d 23 ' ^ 3caIe ' 8 - W »■ S; 16 
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to have the -wheels delivered perfectly clean to all portions of the vehicle, except the iron- 
without paint, and free from any flaws what- work. This should have first two coats of 
ever, as although slight imperfections would priming colour, and when rubbed down with 
be of little or no consequence were the very fine glass-cloth, should receive an even 
work to be painted, in the case of var- coat of “ quick ” black. This consists of 

These sockets should be of best Swedish nished work like the present, they would be ivory, or vegetable black, ground and mixed 
iron, and must be carefully made, the shanks vety unsightly and cause much trouble. # in turpentine, to which is added a small 
being at least 5 in. thick. The shafts are The sketches, Figs. 1 and 2, will explain ! quantity of black japan to give body to 
tapered and the comers rounded from the to the reader the shape, position, aud the mixture, which will dry quite flat and 

transom to the sockets— i.e.. reduced from, method of fixing the wings; they are harden very rapidly. 

say, 2 A in. by li in. at the transom, to l£ usually of beech 0 in. by ^ in., and are sold _ When dry, give an even coat of black 
inf W li in. at the socket: they should also ready bent. Fig. 25 shows one form of japan At this stage the parts of the vehicle 
pass through the sockets and project behind bracket with section of wing, and Fig. 2 G may be put together, and all nuts and bolts 
them about U in., the ends being simply is an alternative and simpler bracket. The i screwed up, and touched up with black 
rounded, or otherwise finished, according to front end of tlie wing is secured to the japan, when the ■whole of the ironwork 
the fancy of the builder. I flange upon the front step as indicated at should have, at least, two coats ot carnage 

From the foregoing directions, it will be Fig, 22 . When attaching these, allowance \ainish + , , , T , 

seen that the shafts are placed about 2 in. must, of course, be made for up and down Ilie inside ol the body should have two 
from the body of the cart, and are secured movement of the vehicle upon the springs, coats of some warm biown, or drab colour, 
only at two points, viz. : by the sockets and and this will depend upon the strength of The movable seats are japanned and var- 
transom, between which points they are the latter. The upper edges of the wings nished, and the cart is ready tor the 
parallel: the length of the transom will, should be bevelled or chamfered on both “trimmer. 

therefore depend upon the distance between sides and back end, aud the curve should be The backrest upon the trout seat may be 
the shafts. as nearly semicircular as possible. upholstered in American leatner, or any 

That portion of the transom lying between The dashboard, Fig. 5, should be of 

the ironwork which is attached to it at each American walnut, or of timber the same as is not advisable; in fact, two or three plies 
end should be chamfered, or it may be the sides, etc., and is 2 feet long by 18 in. of thick baize, or part of an old jug or 

turned in a lathe, but in the latter case care deep. . . . blanket, placed flat, and covered mth the 

must be taken not to reduce its thickness to The mountings, by which it is attached to cloth, etc., will be round more comfortable 
less than 2 in. diameter. The front portions the front board, Fig. 2 , are represented at i than a cushioned back : besides, it takes up 
of the shafts from the transom forwards Fig* 5 , and are of half-round inch iron, less room, which is a decided advantage m 
should be “ dressed ” and tapered at the joined at the top by a round rod ; but this is vehicles of this kind when both front and 
points, fitted with brass, or japanned metal not absolutely necessary, and the upright back seats are occupied. 

“tips / 1 and covered with rather thin harness irons may be rounded ofi within an inch of The cushions are three in number, t'fto 
leather for the length of about 22 inches the top of the board. 18 in, by 16 in. for the iront, and one 

from the points ; they are also fitted with If lamps are required, the sockets, usually 36 in. by, say, 14 in, for the back seat, _ 
“tug * 1 stops, loops for kicking straps, etc,, sold with them, are welded to a T-shaped If a higher seat is required for the driver, 
and trace hooks, but I leave these minor ‘ bracket, provided with two bolt holes, and the righwiand cushion may be made muck 

details to the worker. shanks to be sufficiently long and curved thicker than the other, and also about twice 

The springs are three in number, the side outwaMs, to allow the lamp to clear the side | as thick at the back as in front. Or the 

springs being secured to the body in front of the dashboard, to which they are attached front seat may be fitted with a light drivin 

by the sheckle (Fig. 3 ), the V-shaped ends on each side, box about 4 in deep in front and 6 in. at 

being made to take four stout f-in, by 2-in, The inside of the body and bottom should, the back ; the four sides to be covered with 

bolts, by which the sheckle is secured to the on its completion, receive two coats of prim- the same material as the cushions. This box 

floor. ing colour ; the outside should be kept as is fitted to the seat with four loose dowels or 

The side springs are attached at the back clean as possible, and any marks care- “spuds ' which allow of its being removed 

to the hind springs by loops or couples fully removed with fine sand-paper, when required. _ 

(Fig, 6), and the hind spring is fixed to the If the body is of walnut, it may be var- Itach iront cushion is secured in position 

centre of the piece of ash, described above, nished as soon as made, but if of elm, it will by one, and the hind cushion by two leather 

at the extreme back of the floor. Between be greatly improved by being stained a rich straps (Fig, 1 ). 

this and the spring, a thin block of hard walnut colour; Vandyke brown ground in _ Two holes should be bored with a hair- 
wood of the width of the spring, and 7 in. water, with a little washing soda added, inch eentrebit through the floor near each 
long, intervenes* and the whole is firmly makes a good stain j it should be applied corner in front, to allow the water to escape 

secured by two strong bolts about 4 in. warm, with a medium-sized brush, and when when the cart is being washed. 

apart. dry, the work should have a coat of best Do not cover the floor with oilcloth. 

The springs and sheckles may be had of carriage varnish ; a very little gold size is which holds the water and causes the wood 
any large ironmonger or dealer in coach- allowable, but only a very little. All to rot, but use a perforated rubber, or nbie 

building materials, and are made in different varnishing operations should be carried out mat, # , 
degrees of strength j the width of the plates in a room which is as free from dust as 'Hie inside of the falling footboard at back 

in the present instance should be 1-J- in,, possible. may be covered with linoleum or oilcloth, 

length of side spring 4 ft,, hind spring about The wheels are not stained, but when cut to fit the opening at the back ol the 

3 ft., and four leaves in each spring. thoroughly cleaned with fine sand-paper are cart, and well tacked down and fastened 

Between the springs and axle, blocks of varnished in, at least, three or four coats. I with the shellac cement used for laying 

hard wood, 6 in, long, in. wide, and about 1 When the first coat is dry^rub down with linoleum, etc., on floors. 

5 in. deep, are placed. These are shaped fine pumice and water, until the surface is I now bring this paper to a close, hoping 
on the top to suit the curve of the spring, perfectly smooth; wash off all trace of that it may prove useful to any reader \\ ho 

and rest upon the flap of the axle, which pumice, and when the water has dried, not knowing homay wish to attempt the 
should be solid, forming a part of it ; give the next coat ; when dry, again mb construction of a £ Battlesden cart, 
the spring, block, and axle flap are secured down, and repeat for each coat, until the 

by iron clamps (Fig. 24), and details of fixing final one, which should be laid on very 
are shown at Fig;. 20 . evenly, and allowed to dry in a place free 

The best axle is that known as Collinge^s from dust, flies, etc. When this first coat is 
patent, which, with boxes, costs about dry, wash well in cold water, and wipe 
£l 10s. Axles are sold in two pieces, and with a chamois leather, as this will help to ^ _ 

when the required length is obtained, the harden the surface. In commencing this department of Work, 

axle is w closed }i by being welded in the ; The best method of varnishing wheels is the Editor takes the opportunity to point 

middle. This is a most important matter, to fix a strong bar of round iron in a heavy out that it cannot fail to prove of considcr- 
and should be done by an experienced hand, block or beam, about 3 feet from the ground, able value to the readers, and to ask them 
The best way is to get the job done at the and at a slight upward angle. The bar to forward to him pro bono publico any 
wheel works where the wheels are pro- being passed througu the box, the wheel may “means, modes, ana methods ” of doing 
cured. be made to revolve during the process of things that have been tried by themselves 

The wheels required for this cart are 4 ft. varnishing, which will be found most satis- and found to be reliable and of advantage 
in diameterand should be of a light make, factory, _ to the user. ■ Every recipe given will bear 

When ordering, instructions should be given The above remarks as to varnishing apply the initials of the sender's name, and this 


having a shank about 2 in. long with T- 
shaped end provided with two holes, by 
which it is bolted to the body, at a point 
about 6 in. from the bottom or floor ox the 


cart. 
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Tit to form a guarantee for its goodness 

reliability. 


in order to secure the carriage and the jaw it 

carries in any part of the casing by pressing tbo 
r , ^ __ catch into the recess or hole nearest to that part 

I&TER b ATENT k CREW HOLDFAST AND ^0 rCccSg at w }lich it is desired to fix it. Tho 

— t, . . .r t 'it amp COMBINED. action of the catch t it may be said, is such as to 

Well mixtogBthe r, 1 barg_> p t _ ; The accompanying illustration affords a repre- hold the jaw immovable. The second carriage 

lead, 3 parts; plaster 01 Ians, 6 parts, sentation of a New Patent Screw Holdfast and intervening between the bottom of the bench, or 

powdered resin, 1 part ; each by measure. Cramp combined, invented and manufactured by end nearest the operator, and tho carriage at the 

When about to use tile cement, make this Mr. 1. Lister, 40, Beckett Street, Leeds, which upper or more distant end, is in itself longer than 

mixture into a paste with boiled linseed oil, is used in connection with, and forms an adjunct tho carriage at tho top end, and is capable of 

The consistency of the paste will depend to, tho ordinary carpenter’s bench. I have not being lengthened still further, tbo extension 

upon the quantity of oil used in making it soon the actual appliance at work, and therefore being regulated by means of a suitable screw. 

up. It will set hard in the course of three I cannot speak of the invention from actual ex- This carriage is also provided with a catch that 

days and is an excellent cement for glass penence; but from a small wood model before nn\ ! is raised and depressed in the same way as the 

aquariums and for cementing glass to wood wbich sh(ws fairl >‘ well its construction and catch attached to the carriage at the top. “It 

rrhere this is liable to be exposed to damp, j 1 mdmed to think that it will he I can also be provided with as many stops as may 

round a most useful and serviceable means of 1 be desired, according to the work required. I 

carrying out the purposes which it is intended j am now quoting from the maker's description, 

to serve, I u These stops are placed into grooves, and they 

The general relation of the Patent Screw Hold- can be made to slide and stop at will, when they 

manner in lock the moment you cease to slide. 

The invention is certainly remarkable for its 

reat simplicity, and the case with which it can 

ga be worked. It is claimed for it that it completely 
of malleable iron, which traverses supersedes tlio German bench screw, and provides 
tho whole length of the bench from end to end, a substitute for this which) is in everyway supe- 
and can be made of any length to suit any size or \ riar to it. Further, that the longest and heaviest 
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Waterproof Cement for Glass. 
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How to Ebonise Door Knobs. 


The best woods for ebonising are those 
white woods which do not show a definite 
grain marking—such as alder, willow, syca 
more, and holly. The bobbins, or knobs 
must be first turned smooth, or else glass 

papered to the requisite smoothness, as they 
cannot be glass-papered after they are 
ebonised. Th 
three separate 
logwood chips and boil them in A gallon of 
water. Soak the bobbins, or knobs, in this 
hot liquid for half an hour, then dry. (2) 
Dissolve 1 oz. of green copperas and 1 oz, 
of bluestone in 3 pints ot hot water, and 
add a teaspoonful of wood vinegar. Soak 
the dried knobs in this liquid for a quarter 
of an hour, then rinse in clean water. 
(3) Dissolve 2 oz. of common soda or potash 
in 3 pints of warm water. Immerse the 
knobs in this liquid for a few minutes, then 

dry. The first liquid will stain the wood a 
brownish-yellow tint. The second liquid 
will change the tint to a blue-black. The 
tliird will fix the tint as a dead black. 
Nutgalls do not improve the first liquid if 
the logwood is good and the liquid freshly 

made. Hun the knobs or bobbins in a lathe 
when quite dry, fill in with white wax, and 
polish with a piece of linen cauvas, or duck. 
They may be varnished, if so desired. 

G. E. B. 


fust to the carpenter’s bench, and tho 
which it is fitted to it,will he seen from the illustra¬ 
tion given herewith. It is composed of various 

parts, fixed and movable, the fixed portion bein 
hollow castin 
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Writing on Zinc Labels, 

Zinc labels are used by gardeners and 
foresters to label their plants and trees. 

The names of the plants may be written on 

the labels^ with anjf ordinary black ink, but j j,j n( j 0 f bench that is vised by joiners and cabinet ■ pieces of work ran bo cramped and held in it with 
this is liable to be injured by the weather, makers. The easing Is hollow, being formed of ■ as much readiness as the smallest pieces, and 
A more permanent ink for this purpose is a bottom and two sides, each side being rebated, ! that you can work and bevel short or long lengths 
made by dissolving platinum bichloride in so as to leave a projecting flange along the top of wood with the greatest ease when held in the 
rain water ? and adding to this a few drops of each side on its inner surface* within which cramp. Tho quickness and facility with which 
of muriatic acid. The ink mav also be the parts about to be described can work back- the cramp is applied, tend, moreover, to lessen 
made direct from platinum foil. Procure a wards and forwards as desired. The upper end, the time and labour generally employed in cramp- 
wineglassful of muriatic acid and half a or end most distant from the operator, U open in ing up; thus rendering it of value and importance 
wineqlassful of nitric add, and mix them the ™ odel t0 admit of tho entrance of the fittings, to all who work by piecework or contract. For 

in a porcelain dish orsaucer. Place this on The lo *! r .\ ndis do ? ed P w rced to f ccl ^ ° i th , ,s rC ?T ,T p oyK i! » « nd * “ " 

with TJLaa 3 °\ f 6 * m a C cor . ner > ™ p 0 f the jaws of tho appliance when brought amateurs who are without such an appliance will 

with a good draught to carry off the noxious ££ play> bottom is forced vith two rows find it to their advantage to adopt it. It should 

tumes. Fiace m the warm acid mixture of square recesses or holes, so placed as not to be be said that there is a centre jaw which can bo 
trom live to six grains of platinum foil or precisely opposite each other, but in alternation, introduced between the top and bottom jaws as 
fane platinum wire. The platinum will dis* go that 'each hole is partly opposite the hole in maybe required when dealing with short lengths 
solve in the warm acid, and when this is the other row, and partly against the solid mate- 1 of wood, or taken out and put at the lower end of 
completed, keep up the heat until all the rial which intervenes ill each row between each the bench when cramping large work. Every 
free acid has evaporated, leaving a thick pair of holes. This casing, it may be said, is particle of the Patent Screw Holdfast and Cramp 

liquid similar in colour to treacle. This, placed in and along the centre of the top of the is of malleable iron, except the screws, which 

when cool, will Crystallise to a red mass! bench in such a manner that tho top of tho casing are, of course, made of steel, and have square 
Dissolve this in a wineqlassful of raiii mi »v be tiush with the surface of the bench, turned threads. 

water, when it will form tfc amber-coloured "’itfun the casing, work up and down two The price of this usefid article complete with 

writimr fluid Oku th* lubpk hriVfat <* n A carnages furnished with jaws, to grip anything throe sets of jaws adapted for different kinds of 
writ« wilL JSJ T * u g iT d that may be placed between them. The top of work, is 35s. t carriage paid. To save inquiries, 

TVio __* i - ^ ^ ^ U j l ^ each carriage is flush with the top of the casing I had better add that, at present, it is to ho had 

i * Witinff Will become a deep black aa it itself and the surface of the bench;.but the jaws of the inventor and maker only. Everyone, with* 

onei tod then Cannot be easily washed on* project above cosing, carriage, and bench for out dispute, knows his own business be-st, but it 

A Cheap substitute may be found in a obvious reasons. The carriages aro both movable seems a pity that he keeps the sale of this bench 

strong solution of copper sulphate, but the along the casing, and that which is placed at the appliance in his own hands, and does not, as far 

writing from this is not so black or so per- top of the bench is furnished with a catch which as l can see, push its sale among dealers in 

m&nent a a that from platinum.— G. K B. | can be depressed or raised at pleasure, and is used tools. The Editor. 
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Lister's Patent Screw and Cramp, 
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Vulcanised indiaruhber In a state of fusion is cncoiirugcmcid arc always welcome and cheering, 

then run into the cast, and a facsimile of the type I am glad you* inuring others have found the 

Jewellery Colouring, Soldering, etc,—Y oung in a yielding material is thus obtained. The stamp friendly hint* to amateur wood workers helpful, 

Amatedk \Douulaa\— Young Amateur cannot ja afterwards mounted. Of course, various appli- 31r* iJonum^ to whom your thunks have been 

colour his brooch as it is, for the process of [wet) ances are required for carrying out the process; conveyed, has papers on both tin; joints you name 

colouring is not used in a general way for any but to go into these would require a special paper, in preparation, as well as other topics of a similar 

quality Jess than 15 CL gold, whereas he baa soldered ftn d y 0U only a^k 10 be told how they are produced. character, all of which* no doubt* yon will find of 

a 9 ct, catch on to a fine gold brooch with silver Frame for Wardian Case,—W P. { Southport X assistance* and your "sincere hope ; is eordiaily re- 

solder* Colouring is a process in which the surface ^xiie frames or astragals for cases made in wood * lC cabinet, i> w iicb, if I ani right in 

silver solder is just the very material that colour for corner uprights are made as allowii drawers, will have attention at an early date, in 

further bother, in this case the brooch had better . J , ; , vhich the u-1-lhs can be set without side, 1111,1 ur(; usually secured by one lock tilled 

method that I should follow, were the brooch put U qua] , n width to the thickness of the glass being what can ia; done to meet jour wantH, In any 

ought to eat aU the solder away in an hour or two. ^ae S? wood These fln mU are fl] 1 «i with a double article i No matter how roughly drawn, a sketch 

But this is only to be done if your brooch is better . one end of which enters the flnial itself and often Shows more plainly than any description 

together any where else with common solder. \es top of ihe gKs the liniaU seems likely to be of general utility you may be 

I know Young Amateur says his brooch is fine p h J Bure that arrangements will be made for a pap*'r on 

gold; but that title ±3 often given to 12 ct. gold in a — [ it* I am pleased to bear you are making one of the 

jeweller's ahop window, and it is just possible that l tables described in No. 3* ami I tru.it it will come 

Amateur, being also young, has taken that as his I up to your expectations. Thanks for your good 

authority. Most "jewellers' materials " shops now | wishes.—D. B, 

keep gold and silver and solders, so you can either Cement for China. Mending,—JfiCXE Egolizr 

for some from Gray & Son* Clerkenwell I (C 'tipi'll —We question whether anything hhort of 

Green, E.C.; Calipe* Poland Street, Oxtord street, / rivets will mend china, ho as to be safe under the 

W,; or King* St. John’s Square, ClerkenwelL Now I ft rough handling it will have in constant use. 

make your catch of 15 orlS ct. gold, and Bolder it I White lead will resist boiling water, and make an 

on, if a plain, solid article* with solder made thus:— I exceedingly strong joint if sufficient lirne is given 

lack gold, 1 pennyweight; fine silver* 3grams; fine I lo t0 H(:l thoroughly, which will be a matter of 

copper, X gram* Or thus—Fine gold, 13 grains ; fine I weeks. It needs to be used neatly, us any umudge 

silver, 6 grains; fine copper* 5 grains. Ii it be rather I on the face is not easy of removal when hardened, 

flight and thin affiair you might try this, which is I I q'j iC advertised cements are numerous; we have 

the commonest X use for coloured work :—22 ct. I [ nfjt tried the ** Coaguline*' mentioned. For mend* 

(that is, th© same as sovereigns are made of), 1 dwt-; j n ^ china lor ornamental purposes only, we know 

fine copper, 2 grains ' easy silver Bolder. liJ grains. I of nothing better, htronger, neater, more cleanly* 

Melt the first two all together, but if you make the I I or cany of application, than isinglass dissolved in 

last* melt your gold and copper firsthand add the acetic add. Any one pan make it himself, or buy It 

silver solder when they are in a fluid state, and I j rtaf iy prepared at fancy fchops. It is sold under 

don’t forget to use a fair amount of borax (to the different names as *• Diamond Cement," and at the 

last one especially), and also remember that it will I gi^ho Hazaar. London* as the “ feoho Cement.’* The 

not Stand being melted more than once, as the ■ I / / X 1 bottle containing it is placed in a cup of boiling 

zinc in the silver solder will go off (become oxi- [ I # / \ \ ni ■ water to Jiquefi T it, the nroken edges wanned, and 

dised, I think, is the chemical terra). See that your II;/ \ jj I the cement applied to both with a camel-hair 

brooch is scraped clean, and the catch too, where 17 \ i I pencil. It sets in about twelve hours* China thus 

you are going to solder them together. After In I mended should, however, be washed in cold or 

soldering, etc., polish your catch and brooch, then | |f \§\ II m^Jeratdy warm water only—nut boiling. 

get it clean and quite free from grease. I prefer to 
anneal the articles when I can* and let them get 
cold by themselves* and black- Now tie the brooch 

on to two or three horsehairs (you can use platina 
or gold wire if you like* but there is no advantage 
in so doing), and it is ready to colour. I shall 
simply give the plainest directions to colour a plain 
article- First we must have ready some boding 
water and a basin. Secondly, some colouring mix¬ 
ture well pounded up and thoroughly mixed, and in 
quantity sufficient to three quarters fill your por t 
which for regular work is specially made of black 
lead, but for only an occasional job the ordinary 
crucible is g 


L —Questions answered by Editor and Staff. 
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Banjo Making;—U. V. ( Can ji infj Jbum).—The 
bcii and moit useful size to make your tmnjo will 
tie one with an Phd. linger-hoard and a 12-in, hoop 
or drum. By making your instrument to this Hize, 
if you wish to tune it to and play with piano* or 

other instrument tuned to concert pilch* you 
win be able to do so. If you make the finger¬ 
board or neck any longer* you will not be able to 
tune it up to such a high pitch, and if you w^re to 
try to do so* you would find your strings would not 
stand the strain, and would break, which would 
make banjo-playing a rather expensive luxury, 
if you tried to pull it up to pilch very often. The 
exact measurements are—the hoop 12 iru diameter, 
21 in* deep, or you could make it deeper if you 
chose to, but I should not recommend it to bo 
made any shallower than the bize I have given. 
Length of finger-board from the end that tits 
against hoop to the nut, l# in. The nut Is the 
-mall piece of wood or ivory, etc., that is grooved 
into the finger-board at the end w here the peg head 
fails back, and in which notches are cut to keep the 
Sirin gs at equal distances apart. The distance 
from nut to thumb-siring peg will be 6) in., and 
G, 1 in. to the ema 
will put in to carry the 

peg head from nut, FA in*; width of finger-board at 
nut, I V- at ihumb-sifingpeg, 2‘; full at end ; where 
neck butts against hoop* 21^. These are exact 
measurements taken from an instrument made to 
he played on, and not merely for show. A great 
many 7-s*ringed banioes sold by music seller? arc 
made with the linger-boards too narrow', making it 
impossible to finger the strings, and play some of 
the chords properly, therefore if you are wise you 

will work to tbe^e mea-mrcmeriLs I have given. 

Let the bridge stand on vellum about 3 its. or 3$ in. 
from edge of hoop. If mv answer to your query 
is not sufficiently clear* or ff you require any moro 

be pleased to pu 

r ain f! hrough Edi 


an 
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enough, and much cheaper* 
ingredients are—Saltpetre* 2 parts ; lump alum (not I Etching Names In Cutlery-—J. W. ( Crooks* 
b unitalnm), 1 part; salt* X part The quantity you Shefliell).— 
must judge for yourself by the size of the pot. ( ll'alkieyh 

which should be at least i in. wider halfway down Colonial Mouldinga.^F. D. H. (Tr'inmrrs).- 
than yoar work la Add a little water to it-don t For , cLie f importer refer ;to Kelly s London 

ewer 11 ^th water-eay, untilit looks damp Directol7 or apply to Gm. Itochfort, sat. Laain«t,all 
aU through, and set it on the fire,, heat it slowly. at t doE fc.C.-F. J. C. 

iron, until It boils up; then put your work in* and ^ Pocket h~ 

keep it there for aeveral minutes, moving it about The, P«ce of Ma i huok. published bj Cro,bj, 

all the lime, in order to give every part of the Lockwood* & Co.* is Is, bd. 

colour a chance to do a little work; if it bolls dry Protecting Fapier-Much6 Joints from Sea 
too soon, add just a little hot water, and put your ] Water,—UoFfN (Oalwaj/Kj -Before this is read our 
work in attain until it j^€ts of a dark colour; this you j corrcspondenit will haTC become a war<; that hist 
can see by dipping it in some of your warm water present question is answered with bis former one. 
in the basin. When it ia dark enough—and only ex- If the soliuion of gutta-percha whichi we recom- 
perience will tell you that—you umat weaken your mended will protect the paper from the action or 
colour by adding hot water to it; then when it sea water, jt will, of course* protect the glued joint a 
boils upagain redip the brooch until it becomes of also.—S, \V* 

the rather pale yellow colour that fine gold has. Small Casts In Plaster.-W. Ft. M/i7c End 

The whole process from the time of boiling up the ] Directions for work in 
colour should not take longer than from ten to 
twenty minutes. B-inse it well* and it is ready for 
finishing* either by the scratch brush or burnisher, 
or if Etruscan work or a coin it may do as it is. 

One word more, and that Is—single articles rarely 
colour wefi: a good bunch of them and a good size 
colour pot is what * ‘ ' " " 

clean up jet work, a 


The 




Your letter has been sent on to J. \V. C\ 


11 piece of wood or ivory that you 

Ltry the thumb-string. Length of 


even “small casts" nm.it, to 
he of any use* he longer than could well be given in 
41 Shop* ,f especially as W. H. does riot mention the 

kind of objects from which he wishes to ea.it; but 
wc shall hope* before long, to give him full in¬ 
formation on the subject in the other columns of 

this paper. 

Combination Lath© and Fret Saw-—J, H. S* 

tBrOisbfield I take it that you want a machine or [ Stamping.—IJ gn Fil f B iVm inuhnmK— Yo a 

tool for real work. The Britannia Company's No* 3 Jo not stale whether you possess apparatits and 

Is certainly a useful tool in the hands of a practical | material for this work or no ; if not* you munt pro- 
man* and the price is low; but us you are an cure them before you can obtain even a glimpse of 

amateur in wood working* 1 would advise you to success* A press is essential, and carols and gutta- 

go a step further, and try the B* C/a 1 in.* and if »o* percha U) make counterparts cannot be dispensed 

you will find results more satisfactory* which is with* as great pressure has to be exercised* and th© 

the great desire of both amateur and professional, simple die cannot do its work unaided. You can 

This would also apply to your question respecting obtain of Messrs* Hughes A Kimbtr, West Harding 

the fret and circular saw' action* os attached to the .Street, Fetter Lane, London, E.C-* anything that 

lathe for steadiness. The amount of vibration j you require for the purpose* and the plant will 

________ _ given off and the want of power in roughing down ^rj^t j'ou frotn £5+ and upwards, I do not, however, 

and aA a moderate price* at a piece of wood in a 3-in. lathe is often a most dls* think that your brass dies w ill be of much use* as I 

my* Musical Instrument 31aker&, couraging start for an amateurj, us al.+o disappoint* suspect they w + © re originally cut for reals. If that is 

merit in the result.—G. E. * thrj case, don t expect from them more than im- 

9, P. (Greenwich) — I Joint* and Cabinet,—Fi.3IAY. tBurnley}.— Don't pre&sionain w hich the ground Is coloured and the 

or Inscription* whatever it may be, is > apologise for troubling me. LetteraBuch as yours are engraving whiuj, tech nic^ily tcnried cameo stamp- 

in ornamental type or plain type, as may J not regarded in that light. The desire is to make j ing T or perhaps only white impressions called plain 

of the type is taken in plaster. Wo hit useful, bo that practicable suggestions and | stamping. You might colour those impressions. 


■ f 




tit you right rm 

tor).—J. G. W, 


information, I shall 
hearing from you again (through 


M. M. 


S referred by HL S. G. 
ttle powdered rottenstone* 
whiting free from grit or rouge well rubbed over it, 
will bring up the polish again. If the work La 

S lain, use the ball of the thumb and whiting, and 
dn't be afraid of rubbing hard and rapidly; if it is 
shaped you will have to use a brush, lap* dolly, bob, 
or whatever tool will get at the parts, and subject 
them to the friction required; then wash with soft 
brush and soap and water,—FL S* G. 

Wood for Violin Making-— F. J. C. (Brockley)* 

writes for the information of Fiddler (High¬ 
bury) * Your correspondent wili be able to get 
this In any quantity, i 

J. ThibouviU&LaiitT 


To 


is 


10. Charterhouse Street, EX, 


The 
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according to the laws of heraldry, by hand, for die | IV* —Qv est i on s Answered by Cor respondents. 
stamping in colours necessitates a separate die for 
each colour, and I imagine you do not contemplate 
going that length, 1 would also mention that steel 
dies are invan ably used, which are cut in accord¬ 
ance with the style of stamping required* For 
plain and cameo stamping the die is cut to give an 
impression in high relief, and a cameo impression 
is obtained by passing a colour roller over the face 

of the die. On the other hand what is called relief I writes : , , - . - v .** , . 

stamping la akin to copperplate printing, inasmuch that * hi. M* wishes to ascertain the publishers 

as the engraving is more on the surface, and lines address ot a pattern book on fretwork* I think 1 

are employed ior shading. To obtain an im- can give him that information, as* strange to say, 

press ion from a die so engraved, colour is brushed I was at work on the first pattern of the hook 

Into the incisions, and the face of the die is wiped when I received my last, copy of ork. The 

clear of ink; the lines are th us left full of ink. and book is 1 art 4 of an American publication, pub- 

consequently only the parts that arc engraved lished by John K* Bowman, 40, Beekman ^ btreet. 

appear impressed upon the paper. Any further in- New Nork t at 50 cents (Part 4), and is very 

formation I shall be most happy to give with the cheap, I consider, for the price; the only drawback 

editor's permission through the medium of 14 Shop,” is that no explanations are given for putting the 

H* M* patterns together, a fault with some English 

Watchmaking: How to Pivot a Cylinder, editions. If WE M- wishes for some really-good 

—Country: WaTCHJORBER.—T he simplest ivay I SPj* (?ni? 0 nno a nf 't S R»*r\at tirn^T 

tnow is os follows . lake a pe-,. cui me eoagm | have forwarded tc> youout 0 f \ 0 .10 book. I cannot. 

close this without wishing Work: a great success, 

for I think that it will be the means of brightening 
many a home bv its very plain and intelligible 
articles on home decoration. I am not a mechanic 
by trade, but I spend my leisure lime in fretwork 

and picture-frame making, and with the help of 
your valuable paper I intend starting on some 

article of furniture* I also hope that you will 
give us amateur fret workers a few patterns now 
and again, something less elaborate than that 
cabinet issued w ith the lirst edition, which was a 
splendid pattern, only rather too difficult for me at 
any rate* —(You shall have some simpler fretwork 
designs.—E d.J 

Moulded India rubber.—J. writes in reply to 

Oslek (see page 190): — ** David Moseley Sc Sons, 
Chapelfield Works, Ardwick, Manchester, can 
supply them* 

Colouring Photographs.—F. H. Y. (Kentish 
Town) writes in reply to Expectant {see page 174)on 
hoiv to colour photos with water-colours“I think 
I can help him a little if he carries out the following 
directions: Rub the photo over with calcined 
preparation of magnesia, and use gum arabic and 

water to mix his colours*” 


Trade Sotos ami Memoranda* 


Messrs. Charles 


Fretwork Patterns. 

Churchill Sc Company, Importers of American 

Machinery ( 21 , Cross Street, Finsbury, KCJ write : 

Re Fretwork Patterns and W, E. M* in your 
issue dated June 1st. The book is one of our series. 

No. 4, 

Fretwork Patterns.—W* H* J, C, (Highbury) 

In No* n of Work (see page 174), I note 


The citizens of New York are becoming pain¬ 
fully aware of the fact that the complex con¬ 
veniences of civilised life in a big city are fraught 
with danger. Not a day passes without a break 
in the mains of the Steam - heating Companv, 
which supplies both heat and power to the prin¬ 
cipal buildings in the city. The pipes form a per¬ 
fect network under the streets, and owing to the 
enormous pressure of steam, constantly explode 
with a loud noise, hurling fragments of stone and 
quantities of mud, mingled with steam, into the 
air. The steam for that particular quarter of the 
town in which the explosion occurs has then to be 
shut off, leaving many of the establishments desti¬ 
tute of motive power. The gas mains also are 
put together so defectively that there is an enor¬ 
mous escape continually going on, so that the sub¬ 
ways of the electric companies become invaded to 
such an extent that the men have to use great pre¬ 
cautions when going underground, Disastrous 
explosions sometimes result from a break occurring 
the electric conduits, which break produces an 
arc, so igniting the waste gas. In one of these 
which occurred recently in front of the Fifth 
Avenue Hotel, 200 feet of the pavement w r as torn 

Again, the overhead electric light wires 
w hich carry a pow erful current often break, and 
have caused the death of several men and horses 
who have come into contact with the broken 
circuit* At the present time the relations between 
the electric light and the telegraph companies and 
the municipal authorities are somewhat strained, 
owing to the refusal of the companies to lay their 
wires underground as demanded by the munici¬ 
pality* 
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Machine for Current of Air*—A* H* (Wolver* 
h amp ton) w rites in reply to Bellows tff^ouccjffrr) 
(see page 190) :—** Seeing in 'Shop 1 an inquiry 
on how to make a machine for an intermittent 
current of air, I beg to submit the drawing 
herewith (if you can understand it}* a ia the ap¬ 
paratus complete, the sides being of wood, and the 
point, c, of brass. Inside as seen at b is a fan, 
w hich may be made of tin, and is worked by a 
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Eighth of a Page 
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Prominent Positions, &r a ferfali of insertions, 

by special arrangement „ 

SnialJ prepaid Advertisements, such as Situations Wsntedt 
E 1 change, etc.. Twenty ’Words or les*, Ona shilling, and One 

Penny ih.t Word extra if aver Twenty* 

*** Advertisements should reach the Office fourteen 

days in advance of the date of Issue 
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ftat, and rest on the bottom jewel hole: cut a 
step or notch, a, where the riui or band of scape 
wheel comes; another, B, the height of scape 
teeth; another, c, just free of top of scape 
cock; place the neg on a new cylinder and sec if 
suitable for length by resting top of notch, c, whero 
the balance Is to go* and notch b halfway down 
pallet, and a in centre of space of cylinder. The 
bottom of peg shows w’here the shoulder of bottom 

should be; cut off the plug, leaving suitable 
gth for pivot; take off both end pieces, screw on 
;k, and Uke length by gauge and cut off top plug 
to it, leaving a little over for rounding off when 
finished* To gauge the size, if you have no cylin¬ 
der gauge use the pinion gauges. The plugs' are 
merely fitted tight and driven in. For running in 
cylinders I fill them with sealing wax or shellac * 
and for other jobs, half beeswax and half resin 

make a very useful war, as it requires but slight 
heat to put on or ofF.^A. B, C. 

Violiu Carving Tools*—I hasten to correct an 
pror which appears, re sharpening carving tools* 
m No. II; in the last sentence the word foo^ should 
have been oil storie. If the fault be mine, please 
accept my apology for making such a blunder, and 
if possible, insert correction iu next issue*—B. 


SALE. 


Money Making Trade Secrets.—lade pendent 

living. Over 4,000 unsolicited testimonials. List (new edi¬ 
tion), id,—S tanley, 5, Billsow Street, Poplar, London* [2 s 

Patterns. — loo Fretwork, 100 Repousse* 200 Turning, 
300 Stencils, is, each parcel* Catalogue, 700 Engravings, 
3d.—C ollins, Summerlay's Place, hath* 

Stencils, roo, working size, ready for cutting, ss., free. 
Samples free. 1 dozen cut Stencils, as.—C ollins, Sum- 
.erlay's Place, Bath. I45 

Lessons In Wood Carving and Joinery, by 

a professional workman, where amateurs could study all 

Apply \V, G* Podmore, 25, Queen 
Street, Liverpool* [iik 

Aniline Colours, for Staining Wood, VamUh, 

Ebonising Wood, Ink* Household Dyeing* is* per oz., 
posted.—A shton, 14 , Market Place, Manchester. [12R 

Cricket,—Offered at about half price, four splendid 
13s, all cane-handled “ Match M Bats* Grand drivers and 

thoroughly seasoned. Quite new* Only 7s. 6d. each. 
Also Balls, Gloves, Guards, Bags, fic. (club outfit}, equally 
cheaja. On approval.—Particulars of F* Rotl'H, Bloem* 
fontein Road, London, West. 

Fibrous Plaster Centre Flowers* etc.— Enrich¬ 
ments for Internal and External Decoration. Best quality; 
low prices. Estimates free; lists two stamps.—T, Davies, 

, Salisbury Street, Liverpool. [m R 

Your Name, sir?—A complete Font of Rubber 

Type, consisting of two alphabets, with box, ink, pad, and 
holder, post free* is* 6d. ; extra alphabets, 6d. per set.— 
E* C. Prestridge, Manufacturer* Cumberland Street, 

Bristol, 
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classes of work. 


small pulley, n. nnd a wheel, e. If you wish I can, 
another time* giver a fuller description*'' 

A Pronged King.—J. writes in reply to E. C. 

(BattUmorc) (see page ISH)) " Harrison Sc Co. 
Malleable Iron Works, Lincoln* is a good firm* 




»■ 


IH,—Questions Submitted to Correspondents* t ■ 

Ladiarnbtjer.—P erplexed (London) writes 

Will some reader kindly tell me how to make such 
a thing as a glove of indiarubber, similar but a trifle 
stouter than the children's common air balls before 

they are blown out J It must be elastic enough to pull 
it on and off without tearing/ 1 * 

Cake Firelighters.—J. C. (Dundee) writea 
Would you inform me, through your valuable 
paper, where a machine can be got for the manu¬ 
facture of cake firelighters, and the materials em- 
ployed in the manufacture of the same? 

Tuition ia Carpentering. 

water) writes 1 — u Would you 


[is 


i 
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IMPORTANT PRIZE COMPETITION. 


Cl 


3* 


The Editor of Work has the pleasure of inform¬ 
ing his readers that Messrs. Cassell & Compact, 
Limited, have placed at his disposal the sum of 

THREE GUINEAS 

to be distributed in Prizes for Competition for 
Designs for a small Bookcase, to contain the 
Volumes of 

CASSELL’S NATIONAL LIBRARY 

First Prize ... One Guinea and a Half, 
Second Prize ... One Guinea. 

Third Prize 

Tull particulars of the Scheme will he found 

in WORK Mo, 17, page 2o4. 


fl 


[6 k 


I 


The “Era" Pocket Printer, Regd., prints any¬ 
thing; supersedes stencils ; post free, is* 6d.—F, Bowditch, 
5, Waldo Road, Kensal Green, London, [9 R 

Hats Made Easy* Braces made perfect* Fits all 

sizes, hats or braces. 6 stamps. —T. RawsQN* Heaton 
Lane, Stockport. [a R 

Cyclists*—Use " Graphinc 11 on your chains ; no grease, 
will noi hold dust ; S stamps, free.—W olff and Son, 
Falcon Pencil Works, Battersea, S.W. 

Amateurs and Others supplied with every kind 
of goods Paints, French Polish Stains* Glues, Varnishes* 
Lubncating Oils, etc. Very cheap.— Jones CoWFANY* 
Viaduct Street, E. [13 R 


if 


Amateur ( Bays* 

—“ me in 


- ould you kindly inform *** 

your issue* whether there ia any institution or 


place where a person desirous of learning car- 
J^owtedge get some elementary practical 


y 


Incubator. — B. F. (Liverpool) writes: _ 

any reader give me a plan of a simple incubator, 
with particulars, for me to make at home ? I have 

a largo square tin box, which might come in for it, 
ana can use the soldering iron." 


[I R 
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Half a Guinea, 
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R“. MELHUISH & SONS 
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FETTER LANE, LONDON, E.C. 


Priic Medal for excellence of 


f For Infants and Invalids, 

*m NOT FAHINAITOIJS. Iticli in Flesh, Nerve, ltruln 

mill Hone Fenners, 
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T is a. fact i hiil farm.'io-LHi^. funds 

tlic only food in iihhh d 

Soluble substances, which can ni min; 
blood. 'I his remarkable tv* 

I he jirut ess nf matin fact lire, the natural Luiiditiniis nl htrnliiiy am) perfect «I i 

MELON'S FOOD h as hue n examined idiydtdu^krally by the I j i 

Authorities, and ti.'sted chemically by the must tlisiuj^mslu d An;ily.sis p and lias nlw, 
liven cJasitd by them A i. It bargained many awards uf the highest merit at Public 

Exhibitions* 

Ni) Fund in (he market can show such a vast collection of I<*u<h/ 7 de itrsiinmnials, and 

many uf these allude hi Ail eitMth jUllI yet sincere munilcr to the fact that, '"MELLlN 'S 

FOOD Las saved Baby from Death. 


cannot be- digested by InFanEs. This is 
tc starch has been wholly changed into 

be Ciiiivcitiid m I lie lnjdy into living 

tilt is aiinim-d mii-ndc the body, by imitating exactly 

f stion. 

best Medical 
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For all Workers in Metals f also Joiners 

Wood Carvers, etc. 
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WE HOLD THE MOST COMPLETE STOCK fiM THIS COUNTRY. 

PRIZE MEDAL, City Guilds Technical Schools, 

Health Exhibition, South Kensington, 188 

for Excellence of Machines and Tools. 


1 J 






i 


USED IN ALL CHILDREN'S HOSPITALS 
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G. MELL[N t Marlborough Works, St a fiord St 


Our Saws, made from Extra C; 

- purjJOto?, tcin* 
ground by machinery, 
M[Fired from tuntli to 

will 

fttlLl, 


Pcckham, London, S.E. 
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Steel, sordidly fir tin* 
pered and 
acccitrately 
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SCIENTIFIC & ELECTRICAL MATERIALS. 


TT 


IMMHNSlt STOC K of A|ipli4iK 

Electric, Optical, ,inU Scientific Apparatus 

ELECTRIC BELLS, INDICATORS, WIRES, 

M1NALS, CARBONS, BATTERIES 
LENSES, AND FITTINGS. 

Elect no Catalogue* 

I‘ap |wjju 

4 Mlnijiv 
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HAND-SAWS 


p Specially f.r 
11 ml 0^.1 \Ai\c Cameras, 

I -i iiM's, St.LiuJi, hcii>iiL^t!i,l l\ii*er 

New Patent Autrfuid 

Lkciric Light. 

livery New Invent! <u of A\ i \,1 1 anee. Buy Of the Actual 

Manufiicturers. ^inl netful! Sidtnifn. Kn^ivlcilge, and Save 
Inin mediate Frtiiis, bt-mJ ki I! l.lSlKATlib CATALOGUE of any 

I rnncli St lliNCF—A GuiM- to Hifm-us -DALE, 2G, l.UDGATE HILL, E.C. 
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Our Tools l aiiiiot 1 m* 

<*xrt‘lli*«l. 

See Quality, also Price. 
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DESIGNS, AND TRADE MARKS. 

BERNHARD DUKES 
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A PPLIC ANT t 

Loudon. 
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H R D -MELHUISH & SOUS, 


/ 


220, lliyh Hot born . f London, W.C\ 

ATTENDS TO AI L UU£1NBSS KKLATINti TO 


4 I 


5 


*» 




1? 


85-87, FETTER LANE 

LONDON. 


PATENTS, DESIGNS, and TRADE MARKS. 
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A I'TENDAttt K 


IN "I I if: Provisli*^ 


Phase mention this i'after io/i 


applying 


en 


ESTABLZ SJILD IB&' 


n 




HARNESS 

ELECTROPATHIC 






Certain 


Cure. 


a 


■m invi nliun PATENT it fur 4 triJllllg cost 
1V 1 r 11 l l t!. 1 rs ami I'amiddet 

RAYNOR iX: GASSELb, Patent Agents. 

17 . CHANCERY LA Nil, LONlHjX, 1£.C, 
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Ji yuu Iijvu au jik ,1 f, r 


Bouthampton Building, Clmncory Laue. Lopdnn. 

THREE per CENT. INTEREST allowed 

POSITS, repayable on demand. 

*r T m?T ^ V' E r JT :. IN ; n:RI : :ST CURRENT 

ALLUU rv I b calculated on the minimum monthly balances 
when not drawn below £— 9 

STOCKS, SHARES, and ANNUITIES Purchased 

and Sold. 
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A PURE AND PERFECT ARTICLE FOR 






Harry close, 


I’Mp. -2. Cambridg 
FimHiu. Londtiii. S W., 

ttof'.tihic Hr It Al|j t;/, itfj 
Hint t thaniti b? 

Cuaranteed to generate a nnld coiulnttmus current of 

h-kiltriciEy, which spi-cilily cure* all Lnordcrs »r the 
Nerves, SiomaOl, Liver .ind Kidneys, T housiuda ol 

Tntinmnlals. I*a midi L- f 4 V Ad vlcn free on 

U)l[MlritNf>ii to>1 r*f. ft. liiirut'HHi Cons u It* 
in? hUstndan, 11te Ik-dkal UailcLy 4 Lid* 

Only AddrcfiM, 

52, OXFORD 5 f. 

€ nil lo.iliiy, tf |Hmihk ( m* u'rif* 1 ;il <mru 


Street. 

if-i runs' liter • 

such it /asiftvt cure, 

lad to iiitsu'tr Aiuy rw/un trs. 




I. 


writes: 


I •¥ 


OW TO PURCHASE A HOUSE FOR TWO 

LLlrVEAS ritR MONTH i>r A 1'I.uT (JJ‘ LANh l-tiii 

. )‘i:K MONTH. dahU.X« 1,,K 

seibiau, Aitply ni the OlLce uf the Hlkku^CK 

SOCIUTV, os abovw, 

The IJIKKBECK ALMANACK 

ou applicdtluu. 
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hivLi.jiut.D Land 
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iili InII p.iiLkubrs, post free 

I RANCJS RAVENSCROI 1 F # MaiidyLT* 


OOTH-rOLISH. 




LENSES, SHUTTERS, TRIPODS, &c 

HUMPHRIES’ CAMERAS, 1889. 

THE DE-AYTON. 


iONDQH. W 


PURILINE" will Purify and lleamify the Teeth with 
a IVntly Whiteness; Folish the Enamel; Prevent Tartar; 

Dt viruy all living Germs ; and k 
dulLioiis comlitioti of Comfort, Health 

k r.*prance. Nuii-^riuy and Absolutely Pure and Harm- 

to use. 

} tice One Shillings in flatuhowe Enamel Box, 

< fall ChtmutS) Perfumers, E*e 


i 1 
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T 


■p the mouth in a 

Purity, and 
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st compact. 

w. r orkmansliip, Hij^laly 

Vl , , , Illustrated Lists free — 

11. H* HUMPHRIES, Photographic Apnantl 11 s 

Manufacturer, i, 6 , Highbury llill, Lomfon, N. 
factory, 70 , Elfort Ruad, Drayton Park, N, 


J^OTICE.—CASSELL'S CLASSIFIED CATALOGUE 

omtaiitnig |iarticu 3 .vr> r.i ujuv-snl*. uf»I Ji* tl "--a ^ 11 ViiM m i-s 
publi^l^eil hy CAsshl.l- A- t uMi'ANV. m |irku In-iu 

TimCEn NLE TO TWl N TYTIVli GUINEAS, 

will be sent un retjuest fait free to any address, 

CASSHLl, & Com I" ANY* Lam Ml), Emfyotf fhlt, londott. 


E VC ry 

finished ; 


movement best 
low nrice. 




/'t'f t free by 


mnriclur: A. W1LS0\, 


i... (hitliaiD 


KonJ, London. S.W, 
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A book which ou 

th© hyudtt of InmilieH. 


IVL: 


x ?*(, 


a place in every houaelioUl 

n I ht Court Journal. 

New Sc rial / mh u e , tn Monthly Parts, Off. 


and its contents pondered by 


I 


Cassell’s Magazine 


For An (just con ta h is 

Short Story 




A Man In a Million 

HLKS, Mdf, K, [SJ. 

An Unbeaten Track in Donegal 

The French Character, seen through English 

Spectacles. 

Volatile r 
New Muslc. 

How to Keep Children Well and Happy. 

Mr Simp arson's Story. 

M At.FAS + 

Some more Hints on Arranging Flowers, 
lea Table Delicacies for the Summer Season. 

The Garden In August, 

What to Wear lit August 
The Gatherer. 


Ry Gordon 


A MANUAL OF 


Elbe, lly Cu aki-ottk M. Mason. 

I tv* PKKtY I St KMAN* 


By EMINENT PHYSICIANS ami SURGEONS of the PRINCIPAL 

Furl 1 ready A It ‘JO. 


LONDON HOSPITALS, 


bliurt Story. Hy Hsmky 


# * 


* 


A valuable Chart of Instructions by 
Burundi t and Sanitary subjects v 
of charge, with l J AKT I, 


an eminent Physician f giving in forma item 

is being prepared for issue with this Edition 

It will be published 


! on Medical, 
and will be presented, ft 
watt shetf suitable for mounting or framing, 

in ran £ e °f subjects dealt with is wonderfully comprehensive 

Will he worth ten time# its cost* It will be of inestimable value as a book of 

reference for family 


ee 


l 


i/i a 


ii 


and thf hook 


* 


Seritrl Stories. 

ENGAGED TO BE MARRIED. A Story of To-day. 

By L. T Mr 4 in:. 

A WOMANS STRENGTH. 

KINhUN, 

C Aiisui.L ^ Com fan y, Limited, Liu Irate Hill , Lottdcn, 


■ ■ 


Da iiy Ch ro n hk 

Prospectuses at alt BoehseHerf 


use. 


lly AitAiiKLt.A M. Hop* 


or 7tu ll be sent post free on application to 

CASSELL & COMPANY, Limited, Ludgate IIill\ London. 
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AD VERTISEMENTS. 


(Work—July 27 , 1880 . 


100, H0UND8DITCH, 

Two Mioutoa' Wallt irom tho Groat Eastern Terminus, Liverpool Street, 


You are invited to call at our London Show Rooms, 


London, 


rLEASE MARK 


THIS 


AD OR /CSS O.V YOUR CATALOGUE. 


Amateurs are invited to call and see JiALCIVS V i 77; 

in pi? o vie n s l i it ic 

Slots , Hexagon Nuts, and 

Send Six Stamps for Catalogue of Lathes and Parts; or Two Stamps for List of Second hand Lathes by Holtzappfel and others 

\A7o supply Lathes and Tools oil Lasy Terms. Hire Purchase System. 
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‘es noticed in, 
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ALL LETTERS TO BRITANNIA COMPANY, COLCHESTER, 

MAKERS OF ENGINEERS 1 TOOLS TO THE BRITISH GOVERNMENT. 


FRETWORK AND CARVING 


i—Cold Modal for Too lx and i'a/iorm. 

MACHINES, DESIGNS. TOOLS, WOOD. MIRRORS, HINGES 

and FITTINCS, VARNISH, &c. 


Highest ^hdtiri 


Gold Medals Awarded to 


our Customers. 
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Just FuhlisliriL ]S*d 38 Ltsl (cancelImg No. 31} 

nt Materials Mid ItmK far I 1 returnI*., t/arviiin 

Inlaying, ami Panning* with 

Uso Kiigruvings)* |hn t i-l 
this List have been 
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any ih-w Il!usir 4 tmns 
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rrcf-^iw Dili lit nil c.inl. 

Set r>f t j hest Oming I ,«4s. With InixmiiM I ImhiII 

If y 11 n nflnt >1 1 ii-siKiis, amt .ire 

we rniiive LestmiuttMls daily. 

p ,r Set, titir c-<>ih|. k-u* t -UaJiiiriii', * ] p^vs, quarti*, muLimiHg the lii»t 
( iJC 4 £Ii 9 i jnitjlivlu-.J, Hit l«ir i> 4-1 in ] >v. 


wuJi lestriH units -"‘■I f"l . frre. 

s, riMdv Cm Use, ('imsjv, frro. 

«. mjieltti^ t >r c\Il|I ni jiiii b try mtrv, | L >r w luvll 
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lVt*c 

greatly reduced in price. 


Many articles 
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■ 1 
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Now ready* Instructions in the Art of Wood 
Carving, for die Guidance 


1 


■ ■I Beginners, yil M fice. 


v, 1 1 ii-r y 


11 


1 jj 


ltd of I it ft it Tenant free i 1 |f iMf'p! In if/ f £P|| r 

« A- ?/. fUlKim SI 


HAIIGER BROS 


SETTLE. 


HKxnr tsiLt.tcs .1 co 


* I 


<i 


Fhishttrff, InuAtm, E.C. 


* * 
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J. II. SKINNER & CO., EAST DEltEIIAM, NORFOLK, 

Manufact urers and Importers of Photographic Apparatus and Fretwork Materials 

T'F — ri w —^ Pk 1 If, S. A l [1 In.itL" n iiht .1 l,in;i* liLhry wittr .in -.minud tltmi fur un- 

- Ui s r U 11 * wurkmi'ii, wIni, li n. used vs* hivtu-Jy ( r tin: in.iHiif.tr-Lure nf 

r .1 muis ul ev 1 ry *Ii smi| Ul‘ii, tmm HhUumiha in the 
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Timber Vanhu Stnt'inn tint! M'ianintf MUls r 

Ttt*o A errs 
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ff 1*1*1" ttt f/ it bout 


Mr 
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I'hi ■! ii;; t.i[itni' A|H 




nrnr iiaiiu'ti f/ St*tt inn, 
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mtisi *■%[ irnsive, 

J Jir j if* «L4 is is simjiticily ilsi^tf. 1 'nll Iir.tnu (i< 
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ms -.1411 din I mill f.u h set. 


U j 




H S. ,V 0 >, fcerj ' ri'^ul-irtt in kt«ii k nSnnii 120,000 

-T OF mETUQODi k jiiil 1 1 k 1 L v]ii\, 

In'Milt s tl Vfiy I.IT^I' 1 ]ii.tiif 11 y I I I.I^S 

lUi.iril-t, 1 .iniiiL 1 ' .iu4 liiihiti^ VVm hI. ,Vi , .uni 200.000 

rULL*SIZ£ DESIGNS for frotworh. Wood 

CjitvI i|:, die,, |i*-%ii|i>v .Hi mitiiri^^ 

I<»"i t hi kis. I n'hvmk l limits 
hiiiE TriMtUe M.iLliiiies, S. 
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Tlio Ecllpso Cantiora Set. 


■ r; 
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Eclipse Deelgu. j$ 0i 10 a. 
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ii’iit I'i 1 ", 

n.mk.. .mil 


C j mvpJiHc, t iHl^iMiiiif 
l .iiiit-n t^i 
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f ti tLilishi cl M ih.ivi uiy SliJill>' Iti'lkiwn, r f-ykitti 

i .irte-iU’ u .iii"., iv ieI t L im 1 is.villi' m-ii. 

t L''+ lhavs l nevt-iupm>' dtnt (Ovine 

St -Ulil lull (iisluii.'Mulls, ell.lt'lllli* .illy , 111 i.t- 
H Um| I Frtm SH. Ud«.iir neoiTely i.ii.kcii l.y 


iVv 


■ i 


• >ii*Kr.i|iti hvll si/e 

n.ifk sii.it", Ih.isv 111 1 1 ■ 1111 -11 i, 
Sn|y I i,n*s I ',n ki-i i.t I li y ITUh 
li'III In | ike .1 
I'ilfi rl lL>vl, 4 h. 
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I >1 1%*, S.iw I r.uiios, I land 

]£ I, id vs, A c. itc . 
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Complete Photographic Outfit 

1 VM h KA SitT, .11 aliiiiT*; .ilsti PHOTO- 

, . Arl A KA I 1 1 S. i.m-.isi hu; yi J J.trdumid I*r|mink? 

with Uuis\ Spimi; Itaik. Siniviriseii AUHinieiUMnL Fn 

. . l'liiiii; NntulMi. Ulivt i AnK E., r M.HiidlHv 

Mmtpl. Lr ... Ah« ll.iulwyod full! mu' Triii.nl slant! ftml h 

,n : rf M*' n '| , ‘ 7m ' <ia ’i Nr,ll ' w| y !»■" |M‘-4 If. flH.lhi !l ,4Llfwi 

!"l eviri. ,Ul € Wll,i MUl h-ather -w hi iilnsir.niu,, 


7 0 


Spoclnlltlos for 1388 & 1880 

Milt rWOKK \iv 

■j, ri»ii[.iiufiiiL' ;si 

. Jhiok 


Elmiks nf New 

t.iMHhnnmi u l ar^rShivts, 

in Sin i>is l.ir^i-r .uni iiinry 

L nf W i* .. E ( nrnii^j I 'fsip^iis, 

■ in. all New JLtlli'ms, 
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hii|irivJiii' Id H'Sh 

t.kAmu 1 M;in ) |\ L ; 


Heviifiiv 

priee is* N 1 
fluluir.Lh’ iLillfrns. .’s ini 
r iHiithiinliijF U I'.iUrms, ( iri« a is. : ||ys, 
liul snhi in ,my tilhfr nniii, Ain) W(iuliL t 

1 ns| tlirn 1 .if i. nr times tin- .lmniiriE . li.Lri'i'd. rictwurki'ik 

J I k||H || J 4 tnk JI >1 r I V\ HI kslniji l rill 111 1 , pilLc is. Niw I ^ L" si jj 1 is, 

All F.iuerys reiluved m |irkc. 
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I'lviy Si-1 is 


carefully f^Himliteil litTnrtt Iu'IHl' sent 

|n a m wiPirkld^ tmlir. 

N*B. —II Apparatus rfoes not rIvo satisfaction, 
ami 1 $. returned uninjured within three days of" 
rueelpt, we guarantee to refund purchase 


1 in. -in - 1 


Complete* Frotwork Outnt ( c-f i)l 1|trisiflif tiTHiu It 

Slf fl J-r.tHM-.jHS.lWs, Awl. I 1 ill 1 , 4 U'vntits iwilll slIlliiHUf 
|m. lin'd W mnl, j;TAl(s| t 

jtfiti" y* fill* cuni.i^e paid. 
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„ . <'d., ms,. tuns.* ami 111 iw.i nI <*. 

L.iinpkli- t ,11 .ilnjiii.- nt ]^| E^i^r.iiihit AlMsiritltM 

sf.iiiii-, *T. H r SltlNN^ft ^ C0. f EAST DEREHAM, 


0 rr .Sjtrci:i! I : ret work Ht-si^iii, in crmniii-iimf.Minn nf IIj 
M.iji'siy’s JliUiIcc, 
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Ill' 


:>ir r»f M.hIhhi s* n L -si k 'ns, Wnml, TtinK. Ac 

M-vi-r.il Jlmulrril Illustr.i(l>iiis T .uni hilt ItiMmUl.ms I t 
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ENLARGED EDITION 


SET IN NEW TYPE. 

AY TIME Tables and Through-tote Glance-Guide 
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colo uns—jcxo uisi tic 


sun FACE—LI ICE PORCELAIN. 

Testimonials from the Queen of Sweden, the Marchioness of Salisbury, &c. 

FOR ALL SURFACES OF WICKER, WOOD, METAL, GLASS, EARTHENWARE, CHIN 


fc 




A, 


a 


Simply Perfection. 

Sold in Tins, 4Id. t Is. 3d., and 2s. 6d. 

Post free, 7d., Is. Gd., 3s.; 

A CHIU) CAN APTLY IT. 


M 


The Queen, 


Made in over 100 Colours. T 

Water), Is. Gd. and 3s. 


For Eatlis (to resist 
Is. 9d. and 3s, 6d 


not 


* 


READY FOR USE. 


ASPINALL 


J 


ENAMEL WORKS 

Telegrams-EDWARD ASPINALL. LONDON. 


LONDON. S.E 
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COLOUR CARDS FREE* 
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